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HHOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHHUsl COCTABJICHA Ha
OCHOBE TpeOOBaHUW K pe3ynbTaTaM OCBOCHHsS OCHOBHOH 00pa3oBaTebHONW IPOrpPaMMbI
OCHOBHOTO 001iero oOpa3oBanus, npeactaBieHHbIx B I'OC OO0, a Takke Ha OCHOBE
(dbenepasibHON pabodeld MpOrpaMMbl BOCIHTAHHMS W C YYETOM KOHIEHIWU IPErofaBaHUs
y4eOHOro npenmera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit dexepanuu.

[Iporpamma 1mo Xumuu Ja€T MPEACTABICHHE O LIENsX, OOIIei cTpaTernd o0ydeHus,
BOCIIMTAHUSI M Pa3BUTHs OOYYAIOMIMXCS CPEICTBAMU yYEOHOrO IMpPEAMETa, YCTAHABINBACT
00s13aTeNIbHOE TIPEMETHOE COJCPIKaHNe, IIPeIyCMaTPUBACT PACIpeaeIeHHe ero Mo Kiaccam
U CTPYKTYPUPOBAaHHME IO pas3feiaM M TeMaM [POrpaMMbl II0 XWMHUHU, OIPEACISIET
KOJMYCCTBCHHBIC KW  KAYCCTBCHHBLIC XApPaKTCPUCTUKHU  COACPKaHHA, PCKOMCHAYCMYIO
MMOCJICA0BATCIIbHOCTE M3YUCHUA XUMHH C yT-IéTOM MCXKIPCIMETHBIX WU BHYTPUIIPECAMCTHBIX
CBsI3€H, JIOTUKU Yy4eOHOro Mmporecca, BO3PACTHBIX 0COOCHHOCTEH 00yJYaromuXxcs, OnpeaessieT
BO3MOYKHOCTH TIPEJMETa Ul peai3aluy TpeOOBaHHH K pe3y/ibTataM OCBOCHHS OCHOBHOM
00pa3oBaTe/ibHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTIO OOIIEro 0Opa3oBaHHs, a TaKKe
TpeOoBaHHI K pe3yibTaTaM OOYYCHHsS XHMHUU HA YPOBHE Lelied W3y4eHHs IpeaMera u
OCHOBHBIX BHJIOB Yy4YeOHO-NIO3HABATEIBHOU JIESITEIBHOCTH OOYYArONIErocsi MO OCBOCHHUIO
y4eOHOTO CO/IepIKaHMsL.

3HaHME€ XUMHUU CIYXHT OCHOBOM ansi  (OpMHpOBaHHS  MHUPOBO33PEHUS
o0ydJaromierocs, ero MpeACTaBiICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT
(dbopMupyeMble XUMHEH MpenCTaBICHHUs] O B3aWMOINPEBPAIICHUAX SHEPTUU U 00 SBOJIOIUU
BEIIECTB B MPUPOJAC, O MYyTSIX pEHICHUs TJIOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBON U HIKOJOTHYECKON OE€30MacHOCTH,
npo0JieM 3IpaBOOXPaHEHUSI.

N3ydenune xumun:

® CIOCOOCTBYET peanu3alliii BO3MOXKHOCTEH i caMOpa3BUTHS U (OpMHpOBaHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel U PyHKIIMOHATHHON TPAMOTHOCTH;

e BHOCUT BKIaJd B (OpMHpOBAaHME MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEH
oOydarolmuxcsi, HAaBBIKOB HMX  CAaMOCTOSITENIbHOM  y4eOHOW  JesTeNbHOCTH,
OKCIIEPUMEHTANIBHBIX M  HUCCIEIOBATENLCKUX YMEHUH, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM JKU3HM, TaK U B IPO(ECCUOHATILHON eI TeNbHOCTH;

® 3HAKOMHWT CO CIEIU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3TJIsiJa HAa €AMHCTBO MPUPOJBI U YENOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TallOM B
(hOpMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJaIOIINXCS;

® CcrnocoOCTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOH BKJIAJ] B OKOJIOTHUECKOE 00pa30BaHHE
00yJaroIuxcs.

JlanHple HampaBieHHs B OOyYeHHMM XUMHHM OOECHEeUMBAIOTCS  CIEHU(pUKON
coZiepKaHusl y4eOHOro MpeaMeTa, KOTOPBIM SBISETCS IMEAarorHuecKd aJalTHPOBAHHBIM
oTpakeHHeM 0a30BOI HayKH XMMUHU Ha OMpeACIEHHOM dTarne e€ pa3BUTHsL.



Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHusl OPUEHTUPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMbI IEPBOHAYANIBHBIX MOHATUIH XUMHUH, OCHOB HEOPraHUYECKONH XUMHH
Y HEKOTOPBIX OTAENBHBIX 3HAYUMbIX MMOHSATHI OPraHUYeCKOW XUMHUH.

CtpykTypa coaepkaHusi MporpaMMmbl IO XUMHH CcGOPMHUPOBaHa Ha OCHOBE
CUCTEMHOTro nojaxoja kK e€ mzyuenuro. CozmeprkaHue CKJIaIbIBa€TCS U3 CUCTEMbI MOHSATHI O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI MOHIATHI 0 XUMHUUYECKOW peakiuu. O0e 3Tu
CUCTEMBbI CTPYKTYPHO OPTaHM30BaHBI M0 MPUHIIUITY TTOCIIEIOBATEILHOTO PAa3BUTHSI 3HAHUM HA
OCHOBE TEOPETHUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa /I. . MenzeneeBa kKak OCHOBHOT'O 3aKOHA XUMMUU;
— Y4EHHUs O CTPOCHUHU aTOMa U XUMHUYECKOH CBA3H;

— MPECTaBJICHUI 00 IEKTPOIUTUYECKOM TUCCOLMALINYU BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCSA HA OCHOBE DMIIMPHUYECKHU IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYroMmy,
BBINONTHSASA (DYHKIIMKA OOBSICHEHUSI M TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHMS U IOJIYy4YEHUs U3y4aeMbIX BEIIECCTB.

OcBoeHMe MporpaMMbl MO XMMHU CHOCOOCTBYET (POPMUPOBAHHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIIOIIEN HAay4YHOM KapTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOT'O OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO M METOJaM II03HaHUA B Hayke. M3ydeHue
XMUMUU TPOMCXOJUT C NPUBJIEUCHHEM 3HAHUM M3 paHee HM3YYEHHBIX Y4E€OHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knaccsl» u «Pu3mka. 7 Kiace.

[Ipy u3yyeHUM XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XHMHUYECKOM
HayKH KakK 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKON NeATeTbHOCTH YeloBeKa
U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. 3a7aua y4eOHOTO MpeaAMeTa COCTOUT B
(hOpMUPOBAHUM CHCTEMBI XUMHUYECKHUX 3HAHUM — BaKHEUITUX (aKTOB, MOHITHIA, 3aKOHOB U
TEOPETHYECKUX TIOJOKEHUM, JIOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
sA3bIKa HAYKH, B HpI/I06HIeHI/II/I K HAay4YHbIM MCTOJaM IIO3HAHUA NPU HM3YYCHHU BCIICCTB U
XUMHUYECKUX peakuuid, B (OPMUPOBAHWU M Pa3BUTHH IO3HABATENbHBIX YMEHUH U HX
MPUMEHEHUH B YYEOHO-TIO3HABATEIHPHOM M Y4eOHO-MCCIIEIOBATEIBCKOW NIEATEIbHOCTH,
OCBOEHUU TpaBUII 6€30MaCHOTO 0OpAIIeHUS C BEIIECTBAMH B MMOBCEAHEBHOM KHU3HU.

[Tpn n3ydeHnr XMMHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs BAXHOE 3HAYCHHE
MPUOOpPENTU TaKUe LI, KaK:

—  ¢opMHpOBaHHE  WHTEUICEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
camM000pa30BaHUIO, COTPYAHHUECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PELICHUN, CIIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIMMMCS YCIIOBHSM XKU3HU;



— HAampaBJICHHOCTh OOy4YEHHS HA CHUCTEMATHUYECKOE MPHUOOIIeHHE OOydaroluxcs K
CaMOCTOSITENIFHOM ~ MO3HABATEJIbHOM  JEATENIbHOCTH, HAy4YHBIM METOJAaM  IO3HaHWS,
(GhOopMUPYIOIIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHne yclIoBHil, CIOCOOCTBYIOUINX MPUOOPETEHUIO 00YyYalOIIMMUCS OIBITA
pa3zHoO00pa3HON eATeIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETECHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3JIMUYHBIX BUJIOB JI€ATEIbHOCTH;

— (popmupoBanue oOmiel GyHKIMOHATIBHON U €CTECTBEHHO-HAyYHOM IPaMOTHOCTH, B
TOM YHUCJIE YMEHUH OOBSACHATh M OLEHHMBATH SBJIEHUS OKPYXKAIOIIEIrO0 MHUpPA, HUCHOJb3Ys
3HAHUS U OTIBIT, TOJYYCHHBIE MTPH N3YUYEHUH XUMHHU, IPUMEHSTh UX MIPU PELUICHUU pobeM B
ITIOBCEIHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— ¢opmupoBaHHe Yy OOYYaIOIIMXCSl TYMaHUCTMYECKMX OTHOILEHWH, MOHUMAaHHUSA
LIEHHOCTH XUMUYECKUX 3HAHUH JUIsl BBIPAOOTKHU SKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS
B OBITY M TPYIOBOW JESATEIHLHOCTH B LEJSAX COXPAaHEHHs CBOETO 3JI0POBBSI M OKpYKaloMIeh
MIPUPOTHOM CPEJIbI;

— Ppa3BUTHE MOTHUBAIMM K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY MPOGWIISI K HAIIPABICHHOCTH JATLHEHIIIETO O0YICHHS.

OO01iee yucinoO 4yacoB, OTBEIEHHBIX JUISI M3YYEHHUS XMMUHM HAa YPOBHE OCHOBHOTO
oOuiero oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJleni0), B 9
Kiacce — 68 yacoB (2 4aca B HEJIETIO).

1. COAEP)KXAHUE OBYYEHUA

8 KJIACC (68 yacos)

HepBOHa‘-laJ'Ibele XUMHUYECCKHUEC NTOHATHUSA

[Ipenmer xumun. Ponp XUMHUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. duU3nueckre CBOMCTBA BEUIECTB. ArperaTHoe cOCTOsHHE BemiecTB. [loHsiTue 0
METO/IaX MO3HaHUs B XUMHH. YnCThIe BellecTBa U cMecu. CriocoOb! pa3/ielieHus] CMECEeH.

ATOMEI U MOJICKYIJIBI. Xummnyeckue 3aeMeHTEl. CHUMBOIBI XHUMHYECKHUX JJICMCHTOB.
HpOCTLIC 1 CJIOKHBIC BCIICCTBA. ATOMHO'MOHCKYHHPHOC YUYCHHUC.

Xumuyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aromHas Macca. OTHoOcHUTenbHas
MOJIEKYJIApHas Macca. MaccoBast 10J1s1 XUMUYECKOI'0 3JIEMEHTA B COEUHEHUU.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anumMocBs3b KOIMYECTBA, MAaCChl U
quclia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKUX COSTUHEHHH.



Ouznyueckue U XMMHYECKHE SBICHUS. XUMHUYECKasl peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHMSI MacChl BeEIeCTB. XHMHUYECKHe YypaBHeHUs. Kiaccudukamuss XUMHYECKHX
peaknuil (CoeMHEHNs, Pa3I0KEHUs, 3aMEIICHHS, OOMEHa).

Xumuueckuul sKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW TMOCYAOH, NpaBWJIaMu palbOThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTOpHBIM OOOPYIOBaHHMEM, H3yUYE€HHE U OIHCaHUE
(¢u3MyecKux CBOWCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB, HaOIIOAeHHE (U3HUECKUX
(nmaBneHHe BOCKa, TasHHE JIbJla, PaCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIlHs
BOJIbl) U XUMUYECKUX (TOpPEHUE CBEYM, IPOKAJTIMBAHUE METHOW IIPOBOJIOKHU, B3aUMOJICHCTBUE
Mena ¢ KUCIIOTOM) sIBIEHUH, HaOII0IeHUE U ONMCAaHUE MPU3HAKOB MIPOTEKAHUS XUMHUECKUX
peaknuii (pa3IoKEHHE caxapa, B3aMMOJICHCTBUE CEPHOW KHCIOTHI C XJIOPUAOM Oapws,
paznoxxenue runpokcuaa meau (ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE KEJ€3a C PACTBOPOM
comu wmenu (ll), wm3ydenuwe cmocoOOB pa3feneHusi CcMeceil: ¢ TOMOIIbI0 MarHuTa,
¢buabTpoBaHWE, BBHIMAPUBAHUE, JUCTWULIIMS, Xpomarorpadwusi, MNPOBEIECHUE OYHCTKU
MOBapeHHON conlu, HaONIOJEHWEe U ONHUCAaHUE PE3yJbTAaTOB MPOBEICHHUS  OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXpPAaHEHHS  MacChl, CO3JaHHE  MOJENECH  MOJEKyJ
(IIapoCTep)KHEBBIX ).

Baskneiinue nmpeacTaBuTe I HEOPraHUYECKHX BElIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopos — 371€MEHT U IPOCTOE BELIECTBO.
Haxoxaenue kuciopojia B Hpupoje, (U3MUYECKUEe M XUMHYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcuapl. Ilpumenenune xuciopona. CrocoObl MOJNydyeHUS KHCIOpoJa B
nabopaTopuu ¥ HOpoMbIIUIeHHOCTH. KpyroBopor kucinopona B mnpupoge. O30H —
AIJIOTPOTIHAS MOAU(DUKAIINS KUCIOPOA.

TennoBoil 3¢dekT XUMUYecKoil peakiiy, TePMOXUMHUYECKHE YpaBHEHHs, 5K30- U
9HAOTEPMHUUYECKUE PEAKIMHU. TOIUIMBO: Yroib W METAH. 3arps3HEHUE BO3AYyXa, YCHIIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

BOI[OpOI[ — DJICMCHT U MPOCTOC BCHICCTBO. HaxoxnaeHnue BOAOpOJa B IIpUPOIC,
(bI/ISI/IquKI/IC 1 XUMHWYCCKHE CBOﬁCTBa, IMPUMCHCHUC, CIIOCOOBI MMOJIy4YCHMUA. Kucnorsr u conn.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoiicTBa Bojbl. Boga kak pacrBoputens. PactBopsl. HacelienHbsie u
HEHACBILIEHHBIE PAaCTBOPBI. PacTBOpUMOCTH BelIECTB B Boje. MaccoBasi J10Jsl BEILIECTBA B
pacTBope. XuMHU4YECKHe CBOMCTBA BoAbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojbpl B npupojie. 3arps3HeHue TpupoaHbix Bog. OXpaHa U OUMCTKA
MPUPOIHBIX BOJI.

Knaccugukaius Heopranuueckux coenuneHuit. Okcuapl. Kimaccudukaiys oKCHI0B:
coneoOpasywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) H  HECOIeoOpasyIolIHe.
Homenknarypa okcuaoB. PuU3MYECKHME W XHUMHYECKHE CBOMCTBAa OKCHAOB. [lomydeHue
OKCHJIOB.



OcHoBanus. Knaccudukanus oCHOBaHMM: MIETOYM M HEPACTBOPHMBIC OCHOBAHMSI.
Howmenknarypa ocHoBaHuil. PuU3nyeckue U XMMUYECKHE CBOMCTBA OcHOBaHUU. [lonmyueHne
OCHOBaHUIA.

Kucnorel. Knaccudukamus kucinor. Homenknatypa kucinor. ®Dusnueckue u
XUMHYECKHUE cBoicTBa KuciaoT. Psg aktuBHoct metayuioB H. H. bekeroma. Ilomydenue
KHUCIIOT.

Comu. Homenknatypa coisieil. @Pu3MYECKHME W XHUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue cosneil.

['eHeTrveckas CBSI3b MEXKIYy KJIaCCaMH HEOPTAaHUYECKUX COCTUHECHUM.
Xumuueckuu sKcnepumenm:

Ka4eCTBEHHOE ONpEeeNieHHEe COJEpKAHUA KHCIOpoJa B BO3IyXe, MOIy4YCHHE,
coOupaHue, pacrio3HaBaHUE U M3YYEHHE CBOIMCTB KHCIOPO/a, HAOIIOCHUE B3aNMOACHCTBUS
BELIECTB C KHUCIOPOJOM M YCIIOBUSI BO3HHUKHOBEHHUS M MpEKpalleHusi ropeHus (moxapa),
O3HaKOMIIEHHE C O0pa3llaMH OKCHUJOB M ONHCAHHE WX CBOWCTB, MOJy4YeHHUE, COOMpaHUE,
pacrmo3HaBaHHe U H3Y4YEHHE CBOWCTB BOAOpOJa (TOpeHue), B3aMMOJCHCTBUE BOJIOpPOAA C
okcugoMm Meau (1) (Bo3MOKHO MCIOJIB30BaHUE BHACOMATEpUAIOB), HaOMIOIeHHE 00pa3IoB
BEIIECTB KOJMWYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BELIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J10JEH
pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C METalJIaMU (HaTpueM U KallbLIUEM)
(BO3MOHO HCIOJIb30BAaHUE BHJICOMATEPUAIIOB), HCCIIEIOBAHUE OOpPA3I[0B HEOPTaHUUECKHUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIOIEHNE N3MEHEHHsI OKPACKH MHIMKATOPOB B pacTBOpax
KHCIIOT U Ilienoded, m3yueHue BzaumopeiictBus okcumga meau (lI) ¢ pactBopom cepHoit
KHCIIOTBI, KUCJIOT C METaJUIaMH, PEaKIUi HeHTpanu3aly, MOITyYeHHE HEepPacTBOPHUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO MeTaula JPYTMM M3 pPacTBOpa COJM, pElIeHUE
AKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BakHelIe Ki1acchl HeOPraHUYEeCKUX COSTUHEHHI.

Hepuoauyeckuii 3akoH u Ileproanyeckasi cucreMa XMMUYECKUX dJIeMeHTOB /1.
H. MenpeneeBa. Ctpoenne aToMOB. XHMHYECKasi CBA3b.
OKHCINTEJIBbHO-BOCCTAHOBUTEJIbHbIC PeAKIIUH

[TepBble MOMBITKH KIACCUPUKAIMM XUMHUYECKHX 3JIeMeHTOB. lloHsTHEe O Tpymmax
CXOIHBIX JJIEMEHTOB (ILIEJOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbl, TaJOreHbl, NHEPTHHIE
rasbl). DJI€MEHThI, KOTOpble 00pa3yIoT aM(oTepHbIe OKCUIBI U THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepumoamyeckass cucremMa xumuueckux 3yemeHtoB 1. .
MenpeneeBa. Kopotkonepuoanas u JuiMHHONEepHoaHas (Gopmbl [leproanyeckoil cUCTEMbI
xumuueckux snemeHTtoB JI. M. MenneneeBa. Ilepumoasl u rpynmnbl. OU3WYECKUNA CMBICHT
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB aroMHbIX sjaep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB mTepBBIX 20 XUMHUYECKHUX 3JIeMeHTOB Ilepmoamdeckoit



cuctemsl J[. 1. MenneneeBa. XapakTepucTUKa XMMHUYECKOTO JIEMEHTA 110 €T0 TOJIOKCHHIO B
[Tepuonuueckoit cucreme JI. 1. Menaeneena.

3aKOHOM€pHOCTI/I HU3MCHCHHUA paauyca aTOMOB XUMHUYCCKUX 9JICMCHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 rpymmnaM 1 nepuogam.

3uauenue I[lepuoamueckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XUMHYECKHX
AJIIEMEHTOB JJIsl pa3BUTHS HayKu U npakTtuku. [I. . MenneneeB — yuéHblil U rpaxaaHuH.

Xumuyeckass  cBs3b.  KoBaneHTHas — (MOJsipHas W HENOJSpHAs)  CBS3b.
ONEKTPOOTPULATEIBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHasI CBSI3b.

Crenenp oxkucieHud. OKUCIUTCILHO--BOCCTAHOBUTEIILHBIC pCaKkuuu. HpOHCCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTEIM U BOCCTAHOBUTEIIH.

Xumuueckuu sKcnepumenm:

u3ydeHre 00pa3lioB BELIECTB METAJIIOB U HEMETAIIJIOB, B3aUMOJAEHCTBHE THAPOKCHIA
LIMHKA C PACTBOPAMHM KHCIIOT U LIEJIOYEM, IPOBEIECHUE OIBITOB, MWIIIOCTPUPYIOIIHUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUI (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COSTUHEHMUS).

Medxcnpeomemuvie césa3u

Peanuzanmss MeXNpeaMETHBIX CBA3€H MpU M3YYEHHMM XUMUM B 8§ Kiacce
OCYIIIECTBIISIETCS YepPE3 UCIOJIb30BAHUE KaK OOILIMX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK U
MOHSTUH, SBIAIOUIUXCSA CUCTEMHBIMHU JJISI OTJAEIBHBIX MPEAMETOB E€CTECTBEHHO--HAYYHOTO
ITUKJIA.

OO0me ecTecTBEHHO--HAYYHbIE TIOHATHS: HAy4YHBIN (pakT, TMIOTE3a, TEOpHsl, 3aKOH,
aHaIM3, CHUHTE3, KIacCU(UKaIUsi, TEPUOJUYHOCTh, HAOIIOJECHUE, OSKCIEPUMEHT,
MOJICJIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®usuka: marepus, aToMm, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHWJ, H30TOIIbI,
PaINOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUECKHUI 3apsji, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOsSIHHUE BCIIECTBA, a3, (1)I/IBI/I‘~IGCKI/I€ BECJINYNHBI, CIUHHUIIbI I/I3M€p€HI/I${, KOCMOC, IIJIaHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHEpanbl, TOpPHBIE TOPOJBI, MOJE3HBIE
HCKOIaeMble, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC (68 yacos)

BemecTBO 1 XUMHYECKAs peaKkuus

Ilepnonnueckuit 3akoH. [lepmoanueckas cucrema XUMHYeCKMX 3yieMeHTOB [I. M.
MenpaeneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XMMHMUYECKHX



OJICMEHTOB II€PBBIX TpéX nepruoaoB, Kajlud, KalbUsA U HUX COG,Z[I/IHCHI/Iﬁ B COOTBETCTBUU C
ITOJIOKCHHUEM J3JIEMCHTOB B HepHO,HH‘ICCKOﬁ CUCTEME U CTPOCHUEM HUX aTOMOB.

CTpOCHI/IC BE€IIECTBA: BUIbI XHMHYECKOH CBSA3H. THIIBI KPpUCTAJUIMICCKUX peI_HéTOK,
3aBHCHMOCTH CBOMCTB B€IICCTBA OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I n BHJA XAMHAYECKOM
CBA3U.

KJ'IaCCI/I(bI/IKaI_[I/IH 1 HOMCHKJIaTypa HCOPraHM4YE€CKNX BCIICCTB. XHUMHUYEeCKHEe CBOMCTBA
BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHX COG,Z[I/IHCHI/If/'I, I'CHETHYCCKasa
CBs3b HCOPraHM4YCCKUX BEILICCTB.

Knaccudukanus XUMHUYECKUX pEaKUuil IO pazIu4HbIM IMpU3HaKaM (M0 YHUCIy U
COCTaBY YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3((}eKTy, MO0 H3MEHEHHUIO
CTETeHEeW OKUCICHUSI XUMHUYECKHUX AJIEMEHTOB, 110 OOPaTUMOCTH, MO YYaCTUIO KaTallu3aTropa).
DK30- U 3HJI0TEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPAaBHEHMUSI.

[TonsiTHE O CKOPOCTHM XUMHYECKOW peaknuu. I[loHsATHE 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XMMHYECKUX peakiusix. [IoHITHEe 0 TOMOTreHHBIX M T€TEPOTCHHBIX PEAKITUSX.
[Tonstue o karanuze. Ilonstne o XMMHYeCKOM paBHOBeCHH. PaKTOpBI, BIHUSIOIIAE Ha
CKOpPOCTh XUMHUYECKOW PEAKIMHU U MOJ0KEHNE XUMUUECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, dJICKTPOHHBINM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHOM peaKkuuu. CocraBnenue YpaBHEHUI OKHCJIMUTEIBHO--
BOCCTAaHOBUTEJIbHBIX PEAKLUi C UCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOT 0 OajaHca.

Teopust 3IEKTPONUTUYECKON AUCCOLMAIMHU. OJEKTPOIUTHI U HEDIJIEKTPOJIUTHI.
Karvonsl, annonsl. MexaHu3M IHUCCOLMALIMY BEUIECTB C Pa3IMYHbIMHU BUJIAMU XUMHUYECKON
cBs3u. Crenenp nuccornuanuu. CUIbHBIE U CJIa0bIe SJIEKTPOJIHUTHI.

Peakuuu monHoro oOMeHa. YciioBusi MPOTEKaHUs peaklMii HOHHOTO 0OMeHa, MOJIHbIE
M COKpall¢HHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOMCTBa KUCIOT, OCHOBAaHUM U COJEH B
CBETE MpPEICTaBICHUI 00 AJIEKTPOJIUTUYECKON aucconuanuu. KadecTBeHHblE peakluu Ha
noHbl. [loHATHE O THapOIN3E CONEN.

Xumuueckuu sKcnepumenm:

03HAKOMJIEHHE C MOJEJIIMU KPUCTAINIMYECKUX PELIETOK HEOPraHMYECKHUX BEIIECTB —
METAIJIOB U HeMeTalyioB (rpaguTa M anMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATpPHUs),
UCCIIeIOBaHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW peaklUU OT BO3JAEHCTBHS Pa3IUYHBIX
(GakTOpOB,  HCCIIEOBAHUE  BJIEKTPONPOBOAHOCTH  PAacTBOPOB  BEHIECTB,  IIpolecca
JIUCCOLMALMN KHUCIIOT, LIeoueil U cojeil (BO3MOXHO MCIIOJIb30BaHHE BUAEO MAaTEpUAIIOB),
MIPOBE/ICHUE OIBITOB, WIUTIOCTPUPYIOLINX MPHU3HAKH MPOTEKAHUS PeaKklUii MOHHOro OOMeHa
(oOpa3oBaHMe OcajKa, BBIJACIEHHE raza, 0Opa30BaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOLIMX
MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUil (FOpeHHe, peaKkiUH pas3lioKeHus,
COEUHEHMS), PACHO3HABAHUE HEOPraHMYECKUX BEIIECTB C IOMOILBIO KayECTBEHHBIX
peaKIMii Ha HOHBI, pEIICHHE HKCIIEPUMEHTANIBHBIX 3a/1a4.



HemeTtauasl 1 ux COCANHCHUA

OO0mast xapakrepucTika rajsoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
crerneHu okucieHusd. CtpoeHne U (puU3MUECKUe CBOMCTBA MPOCTHIX BEIECTB — TaJOIE€HOB.
XUMHUYECKHE CBOMCTBAa HAa IpuUMepe XJopa (B3aUMOEHCTBUE ¢ MeTalllaMH, HeMeTallJlaMH,
menoyamu). XnopoBojgopon. ConsiHasg KUCIIOTa, XUMHUYECKHE CBOMCTBa, IOJIydeHHE,
npuMeHeHue. JleicTBue XJIopa M XJIOPOBOAOPOJA HAa OpPraHU3M 4YeloBeKa. Baxnenmme
XJIOpUAbI U UX HAXOXICHUC B IPUPOAC.

OOmast xapakTepuctuka 3ieMeHToB VIA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTerneHu okucieHus. CTtpoeHne u GU3NUECKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U Cepbl. AJIOTPOITHBIC MOAU(DUKAIINY KHCIOPOIa U Cepbl. XUMHUYECKHE CBOMCTBA
cepbl. CepoBOIOpPOJ, CTpOCHUE, (HU3NYECKHEe M XUMHUYECKHe CBOWCTBAa. OKCHIBI Cephbl Kak
npeaACTAaBUTCIIN KMCJIIOTHBIX OKCHIOB. CepHasl KHCJIOTAa, (1)I/I3I/I‘-IGCKI/Ie A XUMHYECKHE CBOMCTBA
(oOmme Kak MpeACTaBUTENS Kiacca KHUCIOT U crenupuueckue). XUMHYSCKUE PEaKIHH,
JIeXKaIIMe B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MONy4YeHHs CepPHOM KUCIOTHI. [IpuMeHeHne
cepHoil kucnotel. CoilM CepHOM KHCIIOTHI, KAa4eCTBEHHAs pEakUus Ha Cyib(haT-HoH.
Haxoxzenue cepsl U €€ COCAMHEHUI B MpUpoje. XUMUYECKOE 3arps3HEHUE OKPYKarolen
Cpelbl COCIUHEHHSMH Ccepbl (KHCIOTHBIC JOXIH, 3arpsi3HEHHE BO3IyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHHS.

OO0mast xapakTepucTuka 31eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHHsA. A30T, pacnpocTpaHEHHE B MNpHUpojae, (u3NYecKue u
XuMHueckue cpoictBa. KpyroBopor aszora B mnpupoie. AMMHAK, €ro (QU3NYECKue U
XUMHUYECKHE CBOMCTBa, mosiyueHue W mnpumeHenue. Conu aMMOHHMS, UX (U3HUECKHE U
XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHMs. A30THas
KHCIIOTa, €€ IMoylydeHue, pu3nveckrue U XMMUYECKHe CBOMCTBa (00IIMe KakK MpeacTaBUTENs
KJlacca KUCIOT U crneuugudeckue). Mcnonp3o0BaHne HUITPATOB U cojieil aMMOHHUS B Ka4ecTBE
MUHEpAIbHBIX y10OpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolleil cpelbl coenHEHUSIMU
a3oTa (KUCIIOTHbIE JOKAM, 3arpsA3HEHHE BO3/AyXa, MOYBBI U BoaoéMoB). Docdop,
aJUIOTponHble Moaupukamuu (ocdopa, ¢uznyeckue M XUMHUYeckue cBoicTBa. OKcHf
dochopa (V) u dochopnas kuciaora, GU3NUECKUE U XUMUUYECKHUE CBOMCTBA, MOJyUYCHHUE.
Hcnons3oBanue pocdaToB B KaueCcTBE MUHEPATbHBIX YA0OPEHUH.

OO6mas xapakrepucTtuka 3meMeHToB |VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHBIE CTEIICHU OKHCJICHHUS. VYrnepon, aJJIOTPOIIHBIE Mo uUKaIuu,
pacmpocTpaHeHne B TpHUPOJE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA. AcopOIusi.
Kpyrosopor yraepoga B mpupone. Oxcuabl yriepoja, uX (U3MUECKHe U XUMHUYECKHe
CBOﬁCTBa, HeﬁCTBHe Ha XHUBBIC OPraHU3MBbl, IMOJTYYCHHE W IPUMCHCHHC. IKOJIOTHUECKHE
npobnemMbl, CBA3aHHbIE ¢ OokcuaoM yriepoxaa (IV), rumoresa rino6agbHOrO MOTETUICHHS
KIUMarta, MapHUKOBBIA 3¢ddekr. YronmpHas kuciora u e€ conu, uX (U3NYECKHe U
XMMUYECKHE CBOICTBa, MojydeHHe W mpuMeHeHue. KadecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcrone3oBaHue KapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM
XO3SIICTBE.



[lepBoHauyabHbIC TOHATHS OO0 OPraHWYECKHX BEHIECTBAX KaK O COCAMHEHHSIX
yriaepoga (MeTaH, 9TaH, ATHJICH, AaleTWICH, ATAaHOJ, TJHIEPHH, YKCYCHAash KHUCIIOTa).
[TpupoHbIE MCTOYHUKHU YTIIEBOIOPOJOB (yroiib, MPUPOAHBIA Ta3, He(Th), MPOAYKTHl HX
nepepaboTku (OCH3WH), UX POJIb B OBITY U MPOMBINUICHHOCTH. [loHATHE O OMOIIOTUYECKU
BRXHBIX BEIICCTBAX: MHUpPax, OENmKax, YIrJIeBOJaX — M HMX POJU B IKU3HU YEIIOBEKA.
MartepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUUECKUX COSAMHCHUN.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOICTBA, MOIy4YE€HHE U NPUMEHEHHE.
Coenmunenust kpemHuss B mpupone. OOmme mpeacraBneHus o6 okcune kpemuus (1V) u
KpeMHueBOl kuciore. CHUIMKAThl, MX MHCIOJIb30BaHHE B OBITY, B IPOMBIIUIEHHOCTH.
Baxmwelimme cTpouTeNbHBIE MaTepUaIbl: KepaMHUKa, CTEKIIO, IIEMEHT, OCTOH, ’KeJIe300eTOH.
[IpoGnembl 6€30MacHOTO MCHOJIB30BAaHUSI CTPOUTENBHBIX MaTepHalioB B MOBCEIHEBHOMN
KU3HHU.

Xumuueckuii IKCnepumeHm.

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAaYeCTBEHHBIX pEaKIHMid Ha XJIOPHI-UOHBI W HAONIOJCHHE IPHU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpaXKarole (U3NYeCKue U XUMHUYECKHE CBOICTBA TalloOTEHOB M UX
COeMHEHMI (BO3MOXKHO HCIOJb30BaHUE BHIEOMATEPHAIIOB), O3HAKOMIIEHHE C OOpa3lamu
XJIOPUJIOB (TAJIOT€HUIOB), 03HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO
WCIOJIb30BaHUE BHJAEOMATEpUaAIOB), HaONIOJCHHE Tpollecca OOYyIIMBaHUS caxapa IO
JNEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOW KHCIOTHI, H3YyYECHHE XHMMHYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOW KHUCIOTHI, MPOBEJECHUE KAaueCTBEHHOW pPEaKIMM Ha Cynb(aT-uoH U
HaOJto/IeHne MpHU3HaKa e€ MpPOTEeKaHMsl, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOMCTBAMH a30Ta,
dbochopa U uUX coenMHEHHH (BO3MOXKHO HCIIOIB30BAHHME BHJIEOMATEPHAIOB), OOpa3laMu
a30THBIX U (HOochHOpHBIX yAOOpEeHH, MONydeHHe, COOUpaHue, paclio3HABaHUE U HM3YyUCHUE
CBOWCTB aMMMaKa, IPOBEJCHNE KAUeCTBEHHBIX pEakIMii Ha HOH aMMOHHUA U (dochar-uoH u
U3y4YCHHE TPU3HAKOB HMX TPOTEKaHWUs, B3aUMOACHCTBHE KOHLIEHTPUPOBAHHOW a30THON
KHUCJIOTBl € MeIbl0 (BO3MOXKHO HCIOJb30BAHHWE BHUAEOMATEPHUATOB), M3YUEHHE MOJeNel
KPUCTAUIMYECKUX pPeIETOK anMasa, rpadura, (yjuiepeHa, O3HAaKOMIIEHHE C MPOILECCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB aKTMBHUPOBAHHBIM YITIEM U YCTPOMCTBOM IPOTHBOrasa,
MoJiyueHue, cCoOOupaHue, paclio3HaBaHue U U3y4eHUE CBOICTB YIJIEKHCIIOTO Ta3a, MPOBeIeHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAT W CUJIMKAaT-UOHBI MU HU3YYEHHE TPU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJIEHHE C TMPOAYKLUMEH CHIMKATHON MPOMBIIIJIEHHOCTH, pelleHne
9KCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHel1e HeMeTallIbl U X COEINHEHUS».

MeTasiibl 1 UX CoeJMHECHUuSA

OOmass XapakTepuCTHKa XMMHMUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
nonoxeHusa B Ilepmonnueckoir cucreMe xumudeckux sneMeHToB JI. M. MenneneeBa u
cTrpoeHusi aroMoB. CrpoeHne MeTauioB. Mertaminyeckas CBsI3b M MeTajlIM4ecKas
KpUCTAJIIINYECKasl peIéTKa. DIEKTPOXUMUUECKUN Psiji HAlpsDKEHUH MeTaiioB. Pusznueckne
U XUMHUYECKHE CBOMCTBa MerayuioB. OOmme crnocoObl monyueHus MeTayuioB. [loHstue o



KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTajib, YyTyH,
JIOpaIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[enouynsle MeTayyibl: MoJIokeHHe B Ileproguueckoll CHUCTEME XUMHYECKHX
anemenToB /. 1. MenaeneeBa, cTpoeHe UX aTOMOB, HAXOKJEHUE B pupoje. Puznueckue u
XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kamus). OKCUABI U TUIPOKCHUIIBI HATPUS U
kanus. [I[puMeHenne mea0uHbIX METAJUIOB U UX COCIMHEHUM.

[IlenoyHo3emMenbHbIE METAIBl MarHUM W KalbLMU: TosiokeHue B Ilepuoanueckoit
cuctemMe XxuMHuueckux sneMeHToB [[. M. MeHneneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHUE B
npupoje. PusznueckMe M XMMHMYECKHE CBOMCTBA MAarHus M Kainplud. Baxheimue
COCIUHCHUS KaibIMs (OKCHUI, TUAPOKCUM, coir). JKECTKOCTh BOJABI M CHOCOOBI €€
YCTpaHEHHUS.

AmomMuHuit: nonoxxenue B llepuoanueckoil cucreme xumuyeckux snemeHTos J. .
MenpeneeBa, CTpOEHHE aroma, HaxOXIeHUe B Ipupoje. PuU3nyecKHMe M XHUMHYECKHUE
CBOWCTBA aTIOMUHHSA. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCH/IA ATFOMUHHSL.

Kene3o: nonoxenne B llepuonnueckod cucreme xuMudeckux snemeHtoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaXOXKIEHUE B mpupoje. DPusmyueckne M XUMHUYICCKUE
cBoiicTBa sxene3a. Okcuabl, ruapokcuasl U conu xkenesa (Il) u xenesa (lll), ux cocras,
CBOICTBA U IOJYyYCHHUE.

Xumuueckuu sKcnepumenm:

O3HAaKOMJICHHE C 00pa3llaMHi METaJUIOB W CIUIaBOB, MX (DM3MYECKHMMH CBOMCTBaMH,
M3y4eHHE Pe3yIbTaTOB KOPPO3HH METALIOB (BO3MOYKHO HCIIOJIH30BAHNE BHJICOMATEPHAIIOB),
OCOOCHHOCTEM B3aUMOJICHCTBUS OKCHJA KajblMsl W HaTpus C BOJOW (BO3MOXKHO
WCTIOJb30BaHNE BUAECOMATEPHUATOB), WCCIECIOBAHNE CBOWCTB JKECTKOM BOJBI, IpoIecca
TOPEHUs Kele3a B KUCIOpojae (BO3MOXKHO HCIIOJNB30BaHUE BHICOMATEPUANIOB), MPH3HAKOB
MPOTEKAHUS KaYeCTBEHHBIX peaKlii Ha MOHBI: MarHUs, KaJbIs, AIFOMUHUS, [IMHKA, JKeJe3a
(1) u xenesza (1), meau (1), HabarOIEHME W OMHCAHUE MPOIECCOB OKPAITUBAHUS TJIAMEHH
WOHAMHM HaTpus, Kadusd M Kaublus (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
ucclieioBaHre aM(pOTEPHBIX CBOWCTB THAPOKCH/IA AIIOMUHUS U THIPOKCU/IA IIMHKA, PELICHUE
AKCIIEPUMEHTAIBHBIX 337134 10 TeMe «BaxHeWIe MeTauTbl U UX COCTUHECHUS.

XuMus M OKpy:KamoLas cpeaa

BemecrBa u Marepuajibl B MOBCEIHEBHOM JKM3HM 4YellOBeKa. be3omacHoe
HUCIIOJB30BaAHHUEC BCUICCTB U XUMHWYCCKUX peaxunﬁ B 6BITy. HepBasI nomMoub Npru XUMHUYCCKHUX
0XKOrax u OTpaBJICHUAX.

XUMHUECKOE 3arps3HeHHE OKpyKaroled cpeasl (mpedenbHas — JOMyCTHMast
KOHIIeHTpauus BemecTs, Aanee — [1/1K). Ponb XxuMuu B perieHHuH SKOJIOTHYECKUX MTPOOIeM.

Xumuueckuti IKcnepumenni:



U3ydeHre oOpa3loB MaTepuayioB (CTEKIO, CIUIAaBbI METAJJIOB, MOJUMEpHBIC
MaTepHuabl).

Mescnpeomemuvie ces3u

Peanuzanuss MexXnpeaIMETHBIX CBsA3€M MNpu H3ydeHMM XMUMHM B 9 Kiacce
OCYILLECTBIISICTCS Yepe3 UCIOIb30BAHNE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U
MOHATHUM, SBJISIIOIIMXCS CACTEMHBIMH JJIS OTACIBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOI'O
LHKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘IHBIﬁ (baKT, TUII0TE3a, 3aKOH, TCOpH,
aHaJInu3, CHHTCEC3, KJ'IaCCI/I(l)I/IKaHI/Iﬂ, MNCPUOANIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT,
MOACIUPOBAHUEC, HN3MCPCHHUC, MOICIIb, ABJICHHUC, HapHI/IKOBHﬁ 3(1)(1)6KT, TCXHOJIOI'UA,
MaTCpHrabl.

®du3nka: marepusi, aToOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, WMOH, HYKJIUJA, H30TOIbI,
PaaNOAKTUBHOCTb, MOJIEKYJIa, SJEKTPUYECKHM 3apsii, MPOBOJHUKH, IOIYINPOBOJIHHUKH,
TUAJICKTPUKH, (POTOITIEMEHT, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIEeCTBa, T'a3,
pacTBOp, PacTBOPHUMOCTH, KPUCTAIUIMYECKAs PEMIETKA, CIUIaBbl, (PU3NYCCKUEC BEIMYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, npixanue, buocdepa, sKkocrucTeMa, MUHEpaIbHbIE yI00peHus,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusa: atmocdepa, ruapocdepa, MUHEpayibl, TOpPHbIE TOPOJbI, MOJE3HbIE
HCKOIaeMble, TOILIMBO, BOJHBIE PECYPCHI.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

2.1 JUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHMS MPOTPaMMbI OCHOBHOTI'O OOINEro oOpa3oBaHUs
JOCTUTAKOTCA B XOIC O6yquI/I${ XUMHHU B C€IOUHCTBC y‘-Ie6HOI>i A BOCIHUTATEILHOU
JESITEIBHOCTH B COOTBETCTBHUU C TPATUIIMOHHBIMH POCCUHCKHMHU COLMOKYJIBTYPHBIMU H
JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPUHITHIMH B OOIECTBE NpaBUJIAMU M HOPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT IPOIIECCAaM CaMOIIO3HAHMS, CAMOPA3BHTHS M COIMATH3AIMU
00yJarouxcs.

JIM4YHOCTHBIE PE3YIbTATHI OTPpAXKAOT TOTOBHOCTDH o6yqa101u1/1xc;1 PYKOBOACTBOBATLCA
CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpI/ICHTaL[I/Iﬁ " paCHIMpPCHUC ONbITA ACATCIIBHOCTU HA eé
OCHOBC, B TOM YHUCJIC B 4aCTHU:

1) NaTpUOTUYCCKOI'O BOCIIUTAHUA:



[ICHHOCTHOTO OTHOILCHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAYYHOMY HACIIC/IMIO, TIOHMMAHHS 3HAYCHUS XUMHUYECKOW HAYKH B YKH3HH COBPEMEHHOTO
0011ecTBa, CIOCOOHOCTH BIAETh JOCTOBEPHON HH(pOpMAIIHEH O MePeIOBhIX JOCTUKECHUSIX U
OTKPBITHUAX MHpOBOI;'I U 0T€4YECTBEHHOU XUMHHU, 3AUHTCPCCOBAHHOCTU B HAYYHBIX 3HAHUAX 06
yCTPOICTBE MUpa U OOIIECTBA;

2) rpa)x/1aHCKOI'0 BOCIIUTAHMUSL:

MPEJICTABICHUS] O COIMAIIBHBIX HOPMAaxX U MPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, = KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOH,
y4e0HO-UCCIIeIOBATENILCKON, TBOPYECKOW M APYrUX BHUIAX JAEATEIHLHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM AEATEIBHOCTH TPH BBHIMOJIHEHUN YYEOHBIX, MMO3HABATEIbHBIX
3aaa4, BbIIIOJIHCHUHW XHUMHUUYCCKHUX OSKCICPUMCHTOB, CO3JaHUU y‘-Ie6HI)IX ITIPOCKTOB,
CTPEMJICHMsI K B3aWMOIIOHMMAHHUIO M B3aUMOIOMOIIM B TMPOIECCe OTOM y4eOHOU
NeSITeIbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE IMOBEJCHHUE U MOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

3) EHHOCTH HAYyYHOTO TTO3HAHUS:

MHUPOBO33PEHUYECKHE MPEIACTABICHUS O BEIIECTBE W XUMHUYECKOW pPEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABIAIOIIME OCHOBY JJIA
MOHUMAaHUsI CYHUIHOCTM HAay4yHOH KAapTUHBI MHpa, IMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHUs MPUPOABI, B3aUMOCBA3SAX YEIOBEKA C INPUPOJHOM CPENoH, O
pOJIM XUMHUU B ITIO3HAHUM DTUX 3aKOHOMEPHOCTEH;

IMMO3HAaBATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA IMOJTYYCHHEC HOBBIX 3HAHWI 110 XHUMUH,
HeO6XOI[I/IMBIe JJIsA 00BSICHEHHS Ha6J'H-0I[aeMLIX mponeccoB u SIBJIGHI/II\/’I, HO3HaBaTCHBHOﬁ,
I/IH(l)OpMaI_II/IOHHOI\/’I U YHUTaTEIbCKOU KYJIbTYpPbl, B TOM YHUCJIC HABBIKOB CaMOCTOSITEIBLHOMI
pa6OTBI C y‘{C6HBIMI/I TCKCTaMU, CHpElBO‘lHOfI HHTCp&TypOﬁ, AOCTYIIHBIMHU TEXHHUYCCKUMU
cpeacrBaMu I/IH(l)OpMaI_II/IOHHBIX TCXHOHOFHﬁ;

UHTEpeC K 00YUYEHHUIO U TIO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K
caM000pa30BaHMUIO, MPOEKTHOM M HCCIEeN0BATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY
BbIOOpY HANPaABICHHOCTH U YPOBHs 00yueHHs B JalibHEHIIeM;

4) hbopMUpOBaHUS KYJIBTYPHI 370POBBSI:

OCO3HAHUE LIEHHOCTH MW3HU, OTBETCTBEHHOI'O OTHOULIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 370POBBIA 00pa3 KU3HH, OCO3HAHHWE TOCIEACTBUIA W HEMPHUATHE BPETHBIX
MpUBBIYEK (YIMOTPEOICHHS alKOTOJsl, HAPKOTUKOB, KYPEHHUs), HEOOXOJUMOCTH COOIIOICHUS
MpaBmJI OE30MACHOCTH MPH OOpAIICeHUH C XUMHUYECKUMH BEIIECTBAMU B OBITY M peallbHOMN
KU3HU,

5) TpyZIOBOTO BOCIIUTAHUSA:

UHTEpEC K MPAKTUYECKOMY H3y4YeHHIO Mpodeccwii W Tpyaa pasiIuyHOrO poja,
yBa)XEHHE K TPYAY M pe3ynbTaraM TPYAOBOH [EATENbHOCTH, B TOM UHUCJIE HAa OCHOBE



MPUMEHEHUS] TPEIMETHBIX 3HAHWM MO0 XHMHH, OCO3HAaHHBIM BbIOOP WHAMBHUAYAIbHON
TPAeKTOPUU MPOJOHKEHUS 00pa30BaHus ¢ YUETOM JINYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEemHON MnpodeccuoHaNbHON
NESATEIbHOCTH W Pa3BUTHS HEOOXOJMMBIX yMEHUW, TOTOBHOCTH aJalTHPOBATHCA B
npo¢ecCuOHATBLHOMI Cpejie;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KAaK MCTOYHHKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUs, IOHUMAHUE LIEHHOCTHU 3JJ0POBOrO M 0e30macHoro odpasa
KU3HU, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY H TICHXHYECKOMY
3JI0POBBIO, OCO3HAHHE IEHHOCTH COOJIOICHUS MPaBHII O€30IIaCHOTO TTOBEACHUS IPU paboTe ¢
BEIIECTBAMM, a TAK)KE B CUTYaLUSIX, YTPOKAOUIUX 3J0POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJIY4aeMble PU U3YUYEHUU XUMHUH, JJIS PELICHUS
3a/1a4, CBS3aHHBIX C OKpPYXalolled MPUPOJHOM CpEeNoM, Ui IOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KyJIbTYpBbI, OCO3HAHMs ITIOOAJILHOIO XapaKTepa 3KOJOIMYECKHX MpoOJIeM U
IIyTE€H WX PELICHHs MOCPEACTBOM METOAOB XMMHH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCS UM B ITIO3HABATEIILHON, KOMMYHUKAaTUBHOM U COLIMAJILHON ITPAKTHKE.

2.2.METANIPEAMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYHMMBIC IJIA (1)OpMI/IpOBaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHBIE TOHITHS (3aKOH, TEOpHs, IPUHITUII, THUIIOTE3a, (PaKT, cUCTEMA,
MpPOIIECC, AKCIEPUMEHT W JIPYroe.), KOTOpbhIe HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX IMpeIMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHUM U3 3TUX NPEIMETOB (OPMHUPOBATH
NPEACTaBICHNE O IIEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEPCAIbHBIE Y4EOHBIC NEHCTBUS
(mo3HaBaTeNnbHBIE, KOMMYHHMKAaTHBHBIC,  PETYJIATHUBHBIE), KOTOphIE  OOECIIEYMBAIOT
(dopMupOoBaHHE TOTOBHOCTH K CaMOCTOSTEIFHOMY IUTAHUPOBAHHUIO M  OCYILECTBIICHHUIO
y4eOHOI e TeTbHOCTH.

[To3naBaTenbHBIE YHUBEpCAbHBIE YUeOHbIC ACHCTBHS
bazoBrie Jornueckue neiicTBUS:

YMCHHUA HCIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINIJICHUA IIPpH OCBOCHHUU 3HAHUM:
PaCKpBIBATE CMBICIT XHUMHUUYCCKUX MMOHSTHH (BI)IHGJ'ISITI) HUX XapaKTCPHBIC IIPU3HAKH,
YCTAaHABJIMBATL B3aUMOCBA3b C JPYIrUMHU HOHHTI/IHMI/I), HUCIIOJIB30BaTh IIOHATHUA AJIA
00BSICHEHHS OTACIBbHBIX (baKTOB n HBHCHHﬁ, BBIGI/IpaTL OCHOBAaHUA W KPUTCPUH IJIA
KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHNYCCKHX BCIICCTB U XUMHUYCCKHUX pCaKHI/Iﬁ, YCTaHABJIMBATb MPUYIUHHO-
CJICACTBCHHLBIC CBA3U MCIKAY 00BbEKTaMU N3YUCHUA, CTPOUTH JIOTUYCCKHUEC PACCYKICHUA
(I/IHI[yKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), J€J1aTh BBIBOJbI K 3aKJIIFOUCHU I,

YyMEHHE TPUMEHSITh B Mpolecce TO3HAHHWS MOHATHS  (MpeAMETHhIE U
METamnpeaMETHbIE), CHMBOJMYECKHE (3HAKOBBIE) MOJENIH, HCIOIb3yeMble B XHMHUH,
MpeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMble B XHUMHH MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUI 3HaK (CHMMBOJI 3JIEMEHTa), XuMudeckass (GopMmyrna U ypaBHEHHE XHUMHUYECKOMN



p€akuuu — IIpd PEUHICHHUHN y‘le6HO-H03HaBaTCJIBHBIX 3aga4, C y‘léTOM 9THUX MOACIBbHBIX
HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATE W XapaKTCPU30BATh CYIICCTBCHHBIC IIPU3HAKHM H3Yy4YaCMbIX
00BEKTOB — XHMHYECKHX BE€IIECTB H XHMHWYCCKUX peaKHHﬁ, BBISIBJIAATH O6H_[I/Ie
3aKOHOMCPHOCTH, MTPUIUHHO-CIICACTBCHHBIC CBA3U U NPOTUBOPCHHUA B U3YyHACMBIX IIPpOLECCax
" ABJICHUAX.

bazoBrie nccaegoBaTenbcKyue ASHCTBUS:

YMCHUE HUCIIOJIB30BATh IOCTABJICHHBIC BOIIPOCHI B KAYE€CTBE HHCTPYMCHTA IIO3HAHMs, a
TaKXXE€ B Kad€CTBC OCHOBBI IJIA (bOpMI/IpOBaHI/ISI THIIOTE3bI IIO0 IMPOBEPKE IMPABHUIBHOCTHU
BBICKa3bIBACMBIX Cy)KI[CHPIfI;

MPUOOpPETEHHUE OMbITA MO MIIAHUPOBAHUIO, OPTaHU3ALMU U MPOBEACHUIO YICHHUECKUX
HKCIIEPUMEHTOB, YMEHUE Ha0I0IaTh 32 XOJOM IpOIecca, CaMOCTOSITENFHO MTPOTrHO3UPOBAThH
ero pesynabTaTr, (OpMyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
OTIBITa, UCCIIEIOBAHNS, COCTABIIATH OTUYET O MPOJIEIaHHON padoTe.

Pa6ota ¢ nuadopmanueii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(MOPMALIMIO Pa3IHMUHBIX
BUJIOB U (OPM MPEACTaBICHUS, MOTYyYaeMyI0 U3 Pa3HBbIX UCTOYHHKOB (HAYUHO-TIOMYJISpHAs
TUTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CIpaBOYHBbIE MocoOus, pecypchl HMHTepHeTa),
KPUTUYECKH OIEHUBATh MPOTHBOPEUYUBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;

yYMEHUE TPUMEHSATh pa3InyHble METOJbl W 3ampochl IpU IIOUCKE U OTOOpe
nH(OPMALIUM U COOTBETCTBYIOIMX JAHHBIX, HEOOXOJUMBIX JUIsl BBINOJIHEHUS] y4EOHBIX U
MO3HABATENbHBIX 33/a4 OINpEeAENEHHOro0 TWIA, NPUOOpEeTEeHHEe OmbiTa B  00JIaCTH
WCIOJIb30BaHUs HMH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJE€HUE KYJIbTYpOil
aKTUBHOT'O HCIIOJb30BaHUSl PAa3IMUHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BbIOMpATh
ONTUMAJIbHYI0 (OpPMY MPEICTABICHUS MHPOPMALMKM U WIIIOCTPUPOBATh pellaeMble 3aJ1auu
HECJIO’)KHBIMU CXE€MaMH, IMarpaMMaMu, IpyruMu popMaMy rpaguKi U UX KOMOWHAIUSIMU;

YMEHHUE HUCIO0JIb30BaTh U aHAJIU3UPOBATH B MPOLIECCE YUEOHON M UCCIIEN0BaTEIbCKON
JeSITeIbHOCTH HWH(POPMALMIO O BIHUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO34HiCTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOIIEeW TPUPOAHOMN CPEBI.

KoMMyHUKaTHBHBIE YHHUBEpCAIbHbBIE YUeOHbIe TEeHCTBUS:

yYMEHMs 3aJaBaTh BONPOCHI (B XOoJe Auaiora W (Miad) AMCKYCCHUH) MO CYUIECTBY
oOcyxxgaeMoi TeMbl, (OPMYJIHPOBATh CBOM NPEUIOKEHHUS] OTHOCHUTEIBHO BBITOIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMCHUSA NMPEACTABIIATh IMOJTYYCHHBIC PE3YJIBTAThI O3HaBaTeIbHON OCATCIIBPHOCTH B
YCTHBIX W IHCBMCHHBIX TCKCTax; MACJIaTb MNPC3CHTAIMIO PE3YIbTATOB BbINIOJIHCHUA
XUMHUYECKOTO JKCIepuMeHTa (1abopaTOpHOTO  OMbBITA, JIAOOPATOPHOW  paboThl  TO
WCCIICTOBAaHHUIO CBOMCTB BEUIECTB, YIEOHOTO MPOCKTA);



YMEHUS y4eOHOr0 COTPYAHNYECTBA CO CBEPCTHUKAMH B COBMECTHOM II03HABATEIbHON
U HUCCIIE0BATENIbCKON JEATEIbHOCTH NPU PEIICHUHM BO3HUKAIOLIMX IPOOJEM Ha OCHOBE
yuéta OOIIMX HHTEPEeCOB M COIVIACOBAHUA MO3ULMH (00CYXIeHHs, OOMEH MHEHUSIMH,
«MO3rOBBIE€ IITYPMbD», KOOPAMHALIMS COBMECTHBIX IEHCTBHI, ONpenerIeHHe KPUTEPUEB 10
OLIEHKE KauecTBa BBINOJIHEHHON padOThI U JpYTHE).

PerynsaTuBHble yHUBEpCaJIbHbIE yUEOHbBIE IEUCTBUSA:

YMEHHME  CaMOCTOSITEIbHO  ONpPENENATh  LEJIM  JEATENbHOCTH, IUIAHUPOBATH,
OCYLIECTBIIATh, KOHTPOJUPOBAaTb M IPH HEOOXOJUMOCTH KOPPEKTHUPOBAaTh  CBOIO
JeSITeNbHOCTh, BBIOMpaTh HambOonee d(P(GEeKTUBHBIE CHOCOOBI pemeHUuss y4eOHBIX U
[I03HABATENbHBIX 33/1a4, CAMOCTOSITEJIbHO COCTAaBJIATh WM KOPPEKTHUPOBATh MPEI0KEHHbBIN
QITOPUTM JICHCTBUH NPH BBIMOJHEHUH 3alaHU C y4ETOM MOJYYCHUs HOBBIX 3HAHUH 00
U3Yy4aeMbIX OOBEKTaX — BELIECTBAaX W PEAKLMSIX, OLEHUBATh COOTBETCTBHE IOJyYEHHOTO
pesysbTaTa 3asBJICHHOM 1I€JIM, YMEHHE MHCIIOJb30BaTb M AHAIM3UPOBAaThb KOHTEKCTHI,
IIpeijIaraéMble B yCIIOBUU 3aJaHUM.

2.3 HPEJMETHBIE PE3YJIbTATbI

B cocraBe npeaMeTHBIX pe3yNbTaTOB IO OCBOEHUIO 0053aTENbHOIO COAEPIKAHMUS,
YCTAaHOBJICHHOTO JaHHOW deaepaqbHO pabouell MporpaMMoOl, BBIACISIIOT: OCBOSHHBIE
o0yJaromuMUCs Hay4YHbIE 3HAHWSA, YMEHHS M CIOCOOBI JeWcTBUH, cnenuduyeckue s
MpeIMETHON 005acTH «XUMUS», BUIBI JEATEIBHOCTH MO TMOTYyYEHHI0 HOBOTO 3HAHUS, €Tr0
WHTEpIpEeTaIy, MNpeoOpa3oBaHUI0 W TMPUMEHEHHIO B PAa3lWYHBIX Y4YEOHBIX U HOBBIX
CUTYaIHsX.

K koH1y o0yuenus B 8 kiacce npeMeTHbIE Pe3yIbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaThb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHHUI:

® PpACKpPBIBATH CMBICI OCHOBHBIX XMMUUYECKHX MOHSATUN: aTOM, MOJEKYJIa, XUMUYECKUN
JJIEMEHT, IPOCTOE€ BELIECTBO, CJOKHOE BELIECTBO, CMeCh (OAHOpPOJIHAs H
HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAas W MOJICKYJISIpHas Macca,
KOJMYECTBO BELIECTBa, MOJb, MOJISIpHAsh Macca, MaccoBas [0Jii XHMHUYECKOTO
JJIEeMEHTa B COCIUHEHUHU, MOJSIPHBIM OOBEM, OKCHMA, KHUCIOTa, OCHOBAHHE, COJb,
3JEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIICHUS, XUMUYECKas peakius,
KIacCUpUKALUA PEaKIMid: PEeaKIUH COCTUHEHUS, PEaKIUH Pa3JIO0XKECHHS, PEaKIHH
3aMeIIeHHs, peakliui 0OMeHa, 9K30- M SHJO0TEPMUYECKHE PEaKIiH, TeTOBOM A deKT
peaxuuu, aapo aroma, 3JIeKTPOHHBIN CJION aroma, aTOMHasi OpOUTalb, paguyc aToMa,
XUMHYECKasd CBA3b, MOJIAPHAsA U HCIOJIApHAsA KOBAJICHTHAsA CBA3b, HOHHAsA CBA3b, HOH,
KaTHOH, aHWOH, PAacTBOpP, MaccoBas JOJIA BemiecTBa (MIPOIICHTHAS KOHIICHTPAIWs) B
pacTBope;

¢ HWUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX HOHATHH U IMPUMCHATH OTU
MTOHATHS ITPU ONMCAHUY BEIIECTB U UX NPEBPALCHUN;

® UCMOJNb30BaTh XHWMHUYECKYIO CHMBOJIUKY JJIsl COCTaBICHHMS (DOpMyN BEIIECTB H
YpPaBHEHUN XUMHYECKUX PEAKIIUI;



® ONpEleNiTh BaJECHTHOCTh aTOMOB 3JIEMEHTOB B OHMHApHBIX COEIMHEHUSX, CTEIEHb
OKHCJICHHS JJIEMEHTOB B OWHApHBIX COEAWHEHHSX, NMPUHAUICKHOCTh BEHIECTB K
onpeAenéHHOMY KJaccy CoOeIuHEeHUuN 1o QopmynaMm, BHI XUMHYECKOH CBS3H
(xoBaJIeHTHAs! M HIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBath cMbici [lepuoanueckoro 3akona /[. 1. MeHueneeBa: 1eMOHCTPUPOBAThH
MMOHMMAaHHUE TEPUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
noyioxkeHus B Ilepuognueckoit cucteme, 3aKOHOB COXPAHEHMS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUeHHUsI, 3aKOHAa ABOTaIpo;

® ONWCHIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Illeproguueckoil CUCTEMBI
XUMHUYECKHUX JJIEMEHTOB: pa3inyaTh MOHSTUS «TJlaBHas noArpymnmna (A-rpymma)» u
«moboynass moarpynna (b-rpynma)», Manble u OONbIIME TEPUOABI, COOTHOCHUTH
o003HaYeHUsI, KOTOpbIe UMetoTcs B Tabmune «llepuoanueckas cuctemMa XUMHUYECKUX
anementoB J[. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHUX JJIEMEHTOB (coCTaB M 3apsj sapa, oOIIee YUCIO 3JIEKTPOHOB U
pacnpe/iesieHre UX M0 3JIEKTPOHHBIM CII0SM);

e iaccu(UUIUPOBATH XUMHUECKUE JIEMEHThI, HEOPTaHUUECKHE BEIIECTBA, XUMUYECKHE
peakuuu (MO YKMCIy U COCTaBy YYacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEIJIOBOMY
sbdexry);

® XapaKTepu3OBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIACCOB, TOJTBEp)KIasi OIMUCAaHUE TMPUMEPaMU  MOJEKYIAPHBIX  YpaBHEHMIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

® IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCMMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKaHHUS XUMUYECKUX MTPEBPALEHUI B PAa3JIMYHBIX YCIIOBUSX;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHYECKOI0 3JIEMEHTa 10 (opMyJie COeAMHEHUs, MaCCOBYIO JIOJI0 BEIECTBA
B PacTBOpPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pEaKIny;

® [IPUMEHATh OCHOBHBIE OINEpAIlMM MBICIUTEIBHON JEATENIbHOCTH — aHaJIU3 U CUHTES,
CpaBHEHHE, 0000IeHIe, CUCTeMaTH3alHI0, KIacCU(UKAIMIO, BBISIBIEHHE TPUYMHHO-
-CJI€AICTBEHHBIX CBSA3€H — JJI1 M3y4EHHUS CBOMCTB BELECTB U XMMHUUYECKUX PEAKIIMIA,
€CTeCTBEHHO-HAayYHble ~ METO/Abl  IO3HaHWs  —  HaOMIoJeHWe,  U3MEepeHue,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH);

e Cle[0BaTh IMpaBUJaM TOJb30BAHUS XHUMHMYECKOH TMOCYIOM M J1abopaTOpHBIM
00OpyZI0BaHUEM, a TAK)KE MpaBUJIaM OOpAIEHUs C BELIECTBAMU B COOTBETCTBHUH C
MHCTPYKIHSMU O BBIMOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX OTBITOB MO MOTYYEHHIO
U coOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB €  OMNPEACIEHHONM MacCOBOM JOJIEd PAcTBOPEHHOIO  BENIECTBA,
IUIAHUPOBaTh U MPOBOAUTh XMMHUYECKHE SKCIEPUMEHTHl [0 PaclO3HABAHUIO
pacTBOpOB I1Iesouel M KUCIOT C MOMOIIbI0 MHIUKATOPOB (J1akMmyc, (peHondranens,
METHJIOPAHXK U IPYTHUE).

K xoniy oOyuenus B 9 kjacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITNXCSI YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHHA: XUMHUYECKUN 3JIEMEHT, aToM,
MOJICKYyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTEIIEHb OKUCIICHHS, XUMHUUYECKasl peaKius,
XMUMHYECKas CBS3b, TEIUIOBOW 3(PQPEKT peakuuu, MoJb, MOJIIPHBI 00BEM, pacTBOp,
JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AEKTPOIUTUYECKAS TUCCOLUALINS, PEAKIIUH HOHHOTO
oOMeHa, KaTajJu3aTrop, XHWMHUYECKOE paBHOBEcHE, OOpaTHMble M HeoOpaTHMble
peaxiuu, OKHCIIUTEIHHO-BOCCTAHOBUTEILHBIC peaKxIum, OKHCIIUTETb,
BOCCTAaHOBUTENIb, OKHCJCHHE M BOCCTAHOBICHHE, AaJUIOTPONHsA, aM(pOTEpHOCTS,
XUMHAYECKass CB3b (KOBAJICHTHAs, MOHHAsA, METAJUIMYECKas), KpUCTAJUTMYEeCKas
peméTKa, KOppo3usi METAJUIOB, CIJIaBbl, CKOPOCTh XUMHUECKOW PEaKIINH, MPeIeIbHO
nonycrtumast konuentpauus [1/IK Bemecrsa;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHSATHH W MPUMEHSTH STH
MOHATHS TIPU ONMCAHUU BEIIECTB U MX MPEBPAILCHUN;

UCIOJb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHMsS (OpMyN BEIIECTB U
YPaBHEHUN XMMHYECKUX PEAKIUI;

OIpENIeNIATh BAJIEHTHOCTh M CTEHNEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COCAMHEHUSX PAa3IMYHOTO COCTaBa, MPHHAIIC)KHOCTh BEUIECTB K ONPEIACIEHHOMY
KJIacCy COEAMHEHUH 1o (GopmynaM, BUI XUMHUYECKOH CBSI3U (KOBAJICHTHAs, NOHHAS,
METaJUINYeCKass) B HEOPraHWYECKHX COCAMHEHUSX, 3apsJ HOHA IO XHMHYECKOM
bopmyre, xapakTep cpeabl B BOJHBIX PAaCTBOPaX HEOPTaHWYECKUX COCIWHEHHM, THII
KPUCTAJUTNIECKOHN PEIIETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbich [lepuonnueckoro 3akona /. 1. MeHneneeBa u J€EMOHCTPUPOBATH
€ro IOHWMaHHe: ONMKCHIBATh M XapaKTepU30BaTh TabmuuHyo Gopmy Ileprogmueckoit
CHCTEMBl XMMHUYECKHX JJIEMEHTOB: pa3nyaTh IMOHATHS «rJIaBHas monarpymma (A-
rpynmna)» u «mobounas noxarpynna (b-rpynma)», Mansle u Oosiblive MEpHOIbI,
COOTHOCUTh 0003HAu€HUs, KOTOpble MMEIOTCA B MEpPHOAMYECKOW Tabiuie, ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS ATOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB U
3apsia sAapa, oolee YUCIIo AIEKTPOHOB U PaCHpeeNICHHE UX MO AIEKTPOHHBIM CIIOSM),
OOBSICHATH OO0IIME 3aKOHOMEPHOCTH B W3MEHEHHWH CBOWCTB JJIEMEHTOB M UX
COEIMHEHUH B MpeJienax MaJIbIX IMEPHOI0B U TIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJ1accu(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPIraHNYECKHE BEIECTBA, XUMUUYECKHE
peakuu (TI0 YHCITy W COCTaBY YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY
3 deKTy, M0 I3IMEHEHHUIO CTETIEHEeH OKUCIICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBATh) OOLIME M CHElU(PHUUECKUe XUMHUYECKHE CBOMHCTBA
MIPOCTHIX W CIIOKHBIX BEUIECTB, TIOATBEPXKIasi OMUCAHNE TIPUMEPAMH MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEaKITHii;

COCTABIISATh YPABHEHUS DJIEKTPOJIUTHUECKON JUCCOIMAIINH KHCIIOT, LIeNIoUueil U cosei,
MIOJTHBIE ¥ COKpAIllEHHBIE YPABHEHUS PeaKLMii HOHHOTO 0OMEeHa, YpaBHEHUs peakiuii,
MOJITBEPKTAIONINX CYINIECTBOBAaHHE T'EHETHYECKOH CBS3M MEXAYy BEIIECTBAMH
Pa3IMYHBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKUUil MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTIO OajlaHCca ATUX peaKLuii;



MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOZMOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUM B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJII0 XHMHYECKOTO 3JIEMEHTA 10 POopMYyJIe COSAMHECHHUS, MACCOBYIO JOJIO BEIIECTBA
B PacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XMMUYECKOM peaKIuu;

cOONIOaTh TMpaBWiIa TMOJNH30BAHHUS XUMHUYECKOW TOCYI0M H JTaOOpaTOpPHBIM
o0opy/moBaHUEM, a TaKXe MpaBuiIa OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMH T10 BBIMTOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB TIO MOJIYYCHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BEHIECTB (aAMMHUAKa M YIJIEKHUCIIOTO Tasa);

MIPOBOJIUTH PEAKLIUU, TOTBEPKAAOIINE KAUECTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpHI-, OpoMHuI-, HOAWMI-, KapOoHaT-, docdart-,
CWIHKAT-, Cylb(]ar-, TUAPOKCUA-UOHBI, KATHOHBI AMMOHHUS W HWOHBI H3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKHUX BEIIECTB;
MIPUMEHATh OCHOBHBIC OINEPALUU MBICIUTEIBLHON NEATEIbHOCTH — aHaM3 U CHHTE3,
CpaBHEHHUE, OO0O0OIEHHE, CHUCTEMAaTU3AIMI0, BBISBICHUE MPUIYNHHO-CIICICTBEHHBIX
CBSI3€M — IJI1 M3YyYECHHUS CBOMCTB BEUIECTB MU XMMHUYECKUX PEAKLUM, €CTECTBEHHO-
HayyHbIE METOJbl TMO3HAHUA — HaOJIOJCHHE, U3MEpPEeHHe, MOAEITUPOBaHuE,
SKCIIEPUMEHT (peajbHbI U MBICICHHBIN).

3. TEMATHYECKOE IINTIAHUPOBAHUE
8 kjaacce

Koan- Duekrponnsbie nuugposbie

Tema ypoka BO oOpa3oBaTeIbHBIE
4acoB pecypchl

Paznen 1. [lepBonauanbHbie XuMudeckue nousitus (20 yacon)

NOT Ne 3-23-2022. Ilpeamer xumun. Ponb xumun B | 1
1 JKU3HHU YeJloBeKa. XHWMHsSI B CHCTeMe HayK. Tema u bubmuorexa [JOK
BemiecTBa.  PusMyeckue  CBOMCTBA  BEIIECTB. https://m.edsoo.ru/ff0d210c
ArperaTHoe COCTOSIHHE BEIECTB.
2 [ToHsTHE O METOIAX MO3HAHUSI B XUMHUHU . bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
3 o petorst s sbopmomnt s Duomoresa 110K
P P patop P https://m.edsoo.ru/ff0d23dc
oOparreHus ¢ J1abopaTopHBIM 00OPYIOBAHHEM)
4 Yucteie BemecTBa U cMecu. CriocoOsl pa3aeneHus 1 bu6nuoreka [IOK
cMmecei https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

NOT Ne 3-24-2022, 3-25-2022 [Ipaktudeckas padora

bu6nuoreka [JOK

02 «P i
5 Ne 2 « a3I[EzJIeHI/Ie cMeceil (Ha mpuMepe OYUCTKU https://m.eds00.ru/ffod28c8
MOBApPEHHOM COJIN )»
5 A . bubnmoreka [IOK
TOMBI H MOJIEKYJTBI
4 https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) bu6nmoreka [IOK
XUMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u cio € BeIeCcTBa bubmorexa LIOK
TBHIC U CJIOXKHBIC B TB
P - https://m.edsoo.ru/ff0d2a6c
9 A . bubnuorexa [JOK
-MOJICKYJISIPHOE YUCHH
TOMHO YIPIPHO® ¥4 https://m.edsoo.ru/ff0d2d50
’ z)aKOH noc]TBOﬂHCTBa COCTaBa BEIIECTB. XUMHUYECKAS BuGmorexa LIOK
. ux
opMyia. BaJleHTHOCTh aTOMOB XMMHUYECK https://m.edsoo.ru/ffod2eae
3JICMEHTOB
11 OtHocHuTenbHAs aToMHas Macca. OTHOCUTEIbHAS bu6mmoteka [IOK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMHAYECKOTO 3JIEMEHTa B bubmmorexa [JOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
K . Moms. M .
o e v, Mo Mom e 1 s 0%
UMOCBSI3b  KOJHYECTB MacChl
’ https://m.edsoo.ru/ff0d5230
CTPYKTYPHBIX €IUHUI] BEIIECTRA.
14 DduU3NYECKUue U XUMUYECKUE SIBJICHUS. X UMHUYECKast bubmmoreka [IOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus NPOTEKAHUSI XUMUYECKHUX bubmmorexa [JOK
peakuui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPaHEHHS MaCChl BEIIECTB. XUMUYECKHE but6mmorekxa [IOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
Beraucnenust koauuecTBa, Macchl BEIECTBA I10 but6mmoreka [IOK
17 .
YPaBHEHHUSM XMMUYECKUX PEaKIHii https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUeCKUX peakiuii (COeTNHEeHHS, bubmuorexa [JOK
pa3IoXKeHUs, 3aMeIlleHus, OOMEHa) https://m.edsoo.ru/ff0d3f34
19

M. B. JIOMOHOCOB — y4€HBIH-IHIIUKIIONEIUCT.

Bbu6nuoteka LIOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM

https://m.edsoo.ru/ff0d40c4

20

Kontponsnas padora Nel mo teme «BemecTsa u
XUMUYECKHUE PEaKIIN»

1

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4290

Pa3znen 2. BaxkHelilnue npeacTaBuTe/ i Heopranudeckux Bemects (30 yacoB)

PabGoTa Hax ommOkaMu KOHTpoOJIbHOW paboTer Ne 1. 1
21 Bosayx — cmech razos. CoctaB Bo3ayxa. Kucimopos — bubnmoreka [JOK
BJIEMEHT W TPOCTOC  BemiecTBO. HaxoxaeHue https://m.edsoo.ru/ff0d448e
KHCJIOPO/a B TIPUPOJE.
®dusnueckue M XMMHUYECKHE CBOWCTBa Kuciaopoaa 1
99 (peakiuu OKHUCIIEHU, TOpEeHHe). Okcuapl. bubnnoreka HOK
Kpyrosopor xkucinopona B mpupomge. O30H — https://m.edsoo.ru/ff0d4614
QIOTPOIHAs MOIU(BUKAIHS KHCIOPO/Ia.
93 Crioco0BblI MOTy9eHUs KHCIIOpO/1a B JTA0OpaTOPUHU U 1 bubnmoreka [JOK
npoMbiiuieHHOCTH. [IpuMeHeHune kucmopoaa https://m.edsoo.ru/ff0d497a
T i i 1
o L el p Sy 0K
P P ’ https://m.edsoo.ru/ff0d4790
DHAOTEPMUUYECKUX PEAKITUIX
o5 TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHe 1 bubmuoreka [JOK
BO3/1yXa, CIIOCOOBI €r0 MPE0TBPALICHHS https://m.edsoo.ru/ff0d4c4a
NOT Ne 3-24-2022, 3-25-2022 T1 0 1
26 Ne3 HOOTGMC «[lonydenue u c061/11) aEI:I:II:II: if;fopi (;Ta bubmmorexa LOK
- v P PO, https://m.edsoo.ru/ffod4ae2
U3YYCHHE €T0 CBOMCTB)
97 Bonopoa — 31eMEHT U TPOCTOE BELECTBO. 1 bubmuoreka [JOK
Haxosxenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 dusnyecKkue 1 XUMUIECKUE CBOMCTBA BOAOPOIA. 1 bubmuoreka [IOK
[Tpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 o © 0 KICIOTAX 1 CO 1 bubmuoreka [JOK
HSTHE O KHCJIOTaX M COJIAX
https://m.edsoo.ru/ff0d50d2
30  CmocoOsI monyueHus: BOAOPOa B TaOOpaTopuu L Bubmmorexa LIOK
i HOPOA patop https://m.edsoo.ru/ff0d4dd0
1 bu6nuoreka [IOK

31

NOT Ne 3-24-2022, 3-25-2022 [Ipaktuueckas paboTa
Ne 4 o reme «Ilonydenue u cobupanue BoJA0OpoAaa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

W3yYECHHUE ETO CBOMCTB»

bu6nuoreka [IOK

32 M i 00BE .3 A
OJVIPHBIIT ODBEM Fasop. SakoH ABOTAPO https://m.edsoo.ru/ff0d542e
33 Brrunciaenus o0béMa, KOJIMYECTBa BEIISCTBA ra3a I10 bu6nmmoreka [IOK
€ro M3BECTHOMY KOJHYECTBY BEIIECTBA MK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brraucnenust 00bEMOB ra3oB 10 YpaBHEHHIO PEaKIHH bubmmoreka [IOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUI Ta30B https://m.edsoo.ru/ff0d5708
35 @usnyeckue U XMMUYECKHE CBOMCTBA BOIbI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36  CocraB ocHoBaHuii. [loHATHE 00 MHAUKATOpPAX bubmmorexa LOK
' A P https://m.edsoo.ru/ff0d59e2
Boma kak  pactBoputens.  Hacklmienneie  u
. M
e e N S o ox
B P pe. RPyToBop A PHPOZE- https://m.edsoo.ru/ff0d5b40
3arpsi3HeHUE TNPUPOAHBIX BOJA. OxpaHa U OYMCTKA
MIPUPOJTHBIX BOJ.
NOT Ne 3-24-2022, 3-25-2022 [Ipaktuueckas paboTa
38 Ne 5 no teme «IIpuroToBnenue pacTBOpoB C bubmuoreka [JOK
OTIpeNIeIEHHOW MacCOBOM JI0JIel pacCTBOPEHHOTO https://m.edsoo.ru/ff0d5eba
BEIIICCTBA»
39 O00011eHNe U CUCTEMATU3ALMS 3HAHUI 110 TEME bubmmoteka [IOK
«Kucnopoz. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Konrtponbnas padora Ne2 o teme «Kucnopo.
Bonopon. Boxa»
Pabora Haj ommOKaMu KOHTPOJIBHOU paboThl Ne 2. bubmuoreka [IOK
41
Oxkcupsl: cocTaB, Kiaccu(pUKalus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA KUCITOTHBIX, but6mmoreka [IOK
42
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
43  OcHoBaHHS: COCTaB, KJIaccu(UKaIlys, HOMEHKIATypa bubmiorexa LIOK
' ’ HIL P https://m.edsoo.ru/ff0d67ca
. . bu6nuoreka [IOK
44 TlomyueHue M XUMUYECKUE CBONCTBA OCHOBAaHUI

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342
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bu6nuoreka [IOK

45 K :
WCIIOTBI: COCTaB, KJIacCU(UKAIIHSI, HOMEHKJIATypa https://m.edsoo.ru/ffodfee?
46 | IlonyuyeHue U XUMHUUYECKHUE CBOMCTBA KUCIOT bubmmorexa [IOK
v https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubmuorexa [JOK
47 .
MOJIyYEeHHUs, XUMHUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
HOT Ne 3-24-2022, 3-25-2022 11 5]
48 | Ne 6. Pemenue dkcme HMeHTaani?iTZKii §:M2Ta bubmorexa [IOK
~ p A . https://m.edsoo0.ru/00ad9b7c
«OCHOBHBIC KJIACCHI HEOPTAHMYCCKUX COCTUHCHUIN
49 I'enernueckas cBsA3b MEXKIY KiacCaMHu bu6nuoreka [IOK
HCOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
O060011IeHNE U CUCTEMATU3AIMS 3HAHUN 10 TEME bu6nmoreka [IOK
50 .
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHCHUI" https://m.edsoo.ru/00ad9cb?2
51 Konrponsnas padora Ne3 o teme "OcHOBHBIE bubnnorexka HOK

KJIACChl HEOPTaHUYECKUX COCTMHEHUM"

https://m.edsoo.ru/00ad9ela

Pasnen 3. [lepnoanyeckuii 3aK0H M NePUOANYECKAs CHCTeMa XUMUYecKuXx jiemenToB J[.1.
MenpeneeBa. Ctpoenune atoma. XumMu4eckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun (15 yacos)

PaboTa Hax ommOKkamMu KOHTPOJIBHOM paboTs! Ne 3.
[TepBbIie MOMBITKH KJIACCH(PHUKAINN XUMHUIECKUX
sneMeHTOoB. [oHsTHE O TPyIaxX CXOAHBIX

bubmmoteka [IOK
https://m.edsoo.ru/00ad9ffa

52
aneMeHToB. [lepuoandecknii 3aK0H 1
[Tepuoanueckas CHCTEMa XMMHYECKHUX dJIEMEHTOB JI. https:/m.edsoo.ru/00ada52c
H. Menaeneena
IIepuoasl, rpymmbl, DOArpyIIbl. OU3NUECKUN CMBICI
53 PHOIBL TPY APy bubmmorexa [JOK
MOPSAKOBOTO HOMEpa, HOMEPOB IIEpHOJa U T'PYIIILI
PAA P P proa 124 https://m.edsoo.ru/00ada52c
3JIEMEHTA.
but6mmoreka [IOK
54  Crpoenue atomoB. CocTaB aTOMHBIX sijep. MI30TOmbI
P Aep https://m.edsoo.ru/00ada342
OnekTponbl. CTpoeHUE YISKTPOHHBIX 000JI0YEK
55 P P 1 P . u bubmmorexa [JOK
aToMOB 3j1eMeHToB Ilepuoandeckoii cuctemsl . U.
proA https://m.edsoo.ru/00ada6bc
MenpaeneeBa
56 XapaKTepUCTHKA XUMHUYECKOTO 3JIEMEHTA IO €ro

nosioxkeHuto B [lepuognueckoii cucreme /1. U.

but6mmoreka [IOK
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Menpnencena

https://m.edsoo.ru/00ada824

3aKOHOMEPHOCTH  M3MEHEHHMs pajguyca aTOMOB

XUMHNYCCKUX 3JICMCHTOB, MCETAIININYCCKUX nu
HEMETaJUTMYECKUX CBOMCTB MO IPYIIIaM U MTEPUOJIaM. Bu6morexa [TOK
57
3unauenue [lepuoandyeckoro 3aKoHa ISl pa3BUTHS https://m.edsoo.ru/00adad6e
Hayku ¥ ipaktuku. [. . MenneneeB — y4€HbIH,
MeJaror ¥ rpaxk 1aHuH
58 DJIEKTPOOTPUILIATETLHOCTh ATOMOB XMMUYECKUX bubmuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 I/IOHHaH XUMHNYCCKaAsA CBA3b BHGHHOTeKa HOK
https://m.edsoo.ru/00adac34
60 | KoBamenTtHas mosispHas XUMHYECKAS CBA3b bubmorexa HOK
P https://m.edsoo.ru/00adaab8
61 | KoBaneHnTtHas HEMOJSIPHAS XUMHAYECKAs CBSI3b bubmorexa HOK
P https://m.edsoo.ru/00adaab9
bubmmoteka [IOK
62 C
TCHICHD ORHCITEHHA https://m.edsoo0.ru/00adae28
63 | OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE PEAKIIAU bubmorexa HOK
pearh https://m.edsoo0.ru/00adb076
64 | OxuciauTEIN U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 O00011eHNe U cCUCTEMATU3ALMS 3HAHUHN 110 XUMHUHU 3a bubmmoteka [IOK
Kypc 8 kiacca https://m.edso00.ru/00ad9cb2
66 ['onoBast KOHTPOIBHAS paboTa MO XMMHH 32 Kypc 8
Kjacca
Pa0 S i I
g | o TR
p ’ p ypv ' B https://m.edsoo.ru/00adb33c
cUCTEMATH3aLUs 3HAHUN
68 Pe3epBHbIit ypok. O600111€HNE U CHCTEMaTU3alNs bu6muoreka [JOK

3HAHUH

HToro: 68 yacos

https://m.edsoo.ru/ff0d61c6

9 kJjacc
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N Koa- Daexrponnsbie nuudposbie
o
/ TeMma BO o0pa3oBaTe/ibHbIE
n/n
JacoB pecypchl
Pa3znea 1. BemecTBo 1 xummnueckune peakuuu (19 yacon)
HNOT Ne 3-23-2022. TloBtropenue. Ilepmoamueckuit 1
3akoH. Ilepmommueckas  cucTeMa  XHMHYECKHX
1 E[ 1 M X bu6mmoreka [IOK
3JIEMEHTOB . . eHJIeJIeeBa. apaKTEpPUCTUKA
P p https://m.edso0.ru/00adb59e
XUMHUYECKOI0 DJIEMEHTA IO €ro MOJOXKEHUIO B
Ilepnonnueckoii cucreme [[.1.MenzeneeBa
[ToBTOpeHNE. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 1
XMMHYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJIOB.
5 [TonsiTHEe O TpyMIax CXOAHBIX 3JIEMEHTOB (ILEI0YHbIC bu6mmoreka [JOK
U IIE€JI0YHO3EMENIbHBIE METAJUIbI, TaJIOr€HbI, HHEPTHHIE https://m.edsoo.ru/00adb6b6
ra3pl). DJEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe
OKCHUJIBI U TUAPOKCH/IBI.
IloBTrOopenue. Buasl XUMHYECKOM CBSI3M U THIIBI 1
3 p . K o bu6mmoreka [IOK
KPUCTAIINYECKUAX EIIETOK nmaccuukamus U
P p https://m.edsoo.ru/00adbac6
HOMEHKJIaTypa HEOPTaHMUECKUX BEIECTB
IloBTOpenne. XuUMHUECKHME CBOMCTBA OCHOBHBIX 1
4 P v bubmuoreka [JOK
KJIACCOB HEOPTaHMYECKHX BelIeCTB. | eHeTHuecKas
P https://m.edso0.ru/00adb7e2
CBA3b HEOPTraHWYECKUX BELIECTB.
) BxonHO# KOHTpOJIb 3HAHUH 3a KypC XMUMHUHU 8§ KJlacca. 1
Pabora Hax ommOKaMy BXOIHOI'O KOHTPOJISA 3HAHUI. 1
5 K b . P bubnuoteka [JOK
JTaccu(UKaIUI XUMHUYECKUX PEAKIIU MO pa3INIHBIM
P p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
Ilonsatue o ckopocTH XUMHUECKOU peaknuu. Ilousatue 1
7 P P i bubmuoreka [JOK
0 TOMOTEHHBIX U I'€TEPOreHHBIX peaknusax. Ilousatue o
p P https://m.edsoo.ru/00adbe9a
KaTaJimse.
Ilomstue o XuWMHYEeCKOM paBHOBecHH. DaKTOPEI 1
6 P ! PP, Bu6miorexa [OK
BIUAIOIAE HAa CKOPOCTh XHUMHYECKOM pPEaKkInyd |
p p https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE €aKIUU 1
. P ’ Bubnuorexa [IOK
9 AIEKTPOHHBIN Oamanc OKHCJIUTEILHO-

BOCCTAHOBUTEIIBLHOMN pEeaKLUU

https://m.edsoo.ru/00adcade
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CocraBienue ypaBHEHUU OKHUCJIUTEIIbHO- 1

10 OCCTaHOBUTE €aKUMUA C HCIOJIB30BAHUE BuGmmorexa LIOK
BOCCTaHOBUTEIHHBIX 102071 HCIOJIb30BaHNEM
P https://m.edsoo.ru/00adcade
METO/Ia JIEKTPOHHOTO OanaHca
Cocrapienue ABHEHUI OKHUCJIUTEJIHHO- 1
1 . P . . . bubmuorexka [JOK
BOCCTaHOBUTEIbHBIX aKIIMii C HCIOJb30BaHUEM
P https://m.edsoo.ru/00adcade
MeTo/1a JIEKTPOHHOTO OaaHca
Teopus ANEKTPOIUTUYECKOM JIACCOLIMALUH. 1
DNEKTPOIUTHl M HEINEKTPOIUTHI. KaTHOHBI, aHUOHBI.
12 Me ap 3 ccolua ! €IIeCTB C pa3 Bubmorexa IOK
XaHHU3M JUCCOIIMAIIMU BEIIECTB JTUYIHBIMU
. p https://m.edsoo.ru/00adcd68
BHJIAMU XUMHUYECKOH cBsi3u. CTENeHb IUCCOIHMAIINU.
CuIibHBIE U CJTa0bIC SJICKTPOJIHUTHI.
Peaknun wnoHHOTO OOMEHa. VYCIIOBUS TNPOTEKAHHS 1
13 . 5 . bubmuoreka [JOK
€aKIMii MOHHOTO OOMEHa, IMOJIHBIC U COKpAIIEHHBIE
peattht . pat https://m.edsoo.ru/00add448
VMOHHBIC YPaBHEHUS PEaKIIU.
14 XUMHYECKHE CBOMCTBA KUCJIOT M OCHOBAaHUW B CBETE 1 bu6mmoreka [IOK
MPEACTABICHUN 00 IEKTPOTUTUICCKON AUCCOIHAIIH https://m.edsoo.ru/00add5d8
15 XUMUYECKUE CBOMCTBA COJIEN B CBETE MPECTABICHUN 1 bubnuorexa [JOK
00 3JIEKTPOIIUTHUECKON JUCCOIUAITUH https://m.edsoo.ru/00add8b2
16 T . 1 bubmuoreka [JOK
OHSITHE O TUAPOJIU3E CONeH
AP https://m.edsoo.ru/00add9d4
17 HNOT Ne 3-24-2022, 3-25-2022 Tlpaktudeckas padora 1 bubnuorexa [JOK
Ne 1. «PemieHue sKCrIepUMEHTATBHBIX 33724 https://m.edsoo.ru/00addd12
18 O6o0mmenne W cuUCTeMaTU3alMs 3HAHUW TI0 TeMe 1 bubnuoteka [JOK
«BerecTBo 1 XMMHYECKAsT PEAKIIHS https://m.edsoo.ru/00addbfa
19 KonrponsHast pabora Nel mo teme «BemectBo u 1 bubnuorexa [IOK
XUMHYECKAsT PEaKIUs» https://m.edsoo.ru/00addec0O
Paszgen 2. Hemerasuibl u MX coeqrHenus (28 yacos)
Pabora Han ommbOkamMu KOHTpoJbHOM paboTsl Ne 1. 1
OO6mrast xapakTepucTHKa TrajsoreHoB. (OcoOEeHHOCTH
oo | CTPOCHH: aTOMOB, XapaKTepHbIe CTECHH OKHCICHUA. bubnmoreka [JOK

CrpoeHre U (pU3MUECKUE CBOWCTBA MPOCTHIX BEIICCTB
— rajoreHoB. XWMHYECKHE CBOWCTBA Ha TMpUMepe
XJiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XnopoBogopoa. CoinsHas  KUCIOTa, XUMHUYECKHE

21  CBONCTBA, IOJy4YEHUE, IPUMEHEHHUE. JlelicTBrue XJIopa Bubmiorexa LOK
U XJOpPOBOJAOpPOJa HAa  OpraHu3M  4YeJoBeKa. https://m.edsoo.ru/00ade104
Baxneriuye Xaopuabl U UX HAXO0XKIECHUE B IPUPO/IE.

NOT Ne 3-24-2022, 3-25-2022 IIpaktuueckas padora
22 N 2 I P . P bu6mmoreka [JOK
0 mo teme «llomydeHune COISIHOM KHCIIOTHI,
. i https://m.edsoo.ru/00ade348
H3y4YEHHE €€ CBOMCTBY»

23 Beluncienus 1o ypaBHEHUSIM XMMHUYECKHX PEaKIUH, bubmuorexa [IOK
€CJIM OJIMH U3 PEarcHTOB JlaH B U30BITKE https://m.edsoo.ru/00ade488
OOmast xapaktepuctuka »31eMeHToB VIA-rpynmsl.

24 OCOOCHHOCTH ~ CTpPOEHHsSI aTOMOB,  XapaKTEpHBIC bubnnorexa [JOK
crenieHn  okucieHus. CTpoeHne H  (PU3NYECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.

Kucnopon — »1eMeHT W 1OpocToe  BEIECTBO.
Haxoxaenue kuciopona B mpupojae, Gusudeckue u

5 XUMHUYECKHUE CBOICTBA (peakiuun TOpEHUs). Bu6mmoreka [IOK

5 IIpumenenne xkuciopona. CrocoObl  MOTyYEHHS https://m.edso0.ru/ff0d6342
KHCJIOpOoJIa B J1a0OpaTopud W MPOMBIILICHHOCTH.

KpyroBopor kucimopoga B mpupome. Oz0H —
AJUTOTPOITHAS MOTUDUKAIUS KUCITOPOIa.
AnnorponHeie  Moaudukanuu cepbl. Haxoxaenue

26 P . ¢ . p x bu6mmoreka [IOK

ceppl M €€ COeNWHEHUN B TIpUpoAe. XUMHUYECKHE
pu PP https://m.edsoo.ru/00ade64a
CBOMCTBA CEPHI

97 CepoBojopos, cTpoeHue, PU3NYECKrue U XUMUYECKHE bubnuoteka [JOK
CBOWCTBA https://m.edsoo.ru/00ade802
Okcuabl  cepbl  Kak MPEICTABUTENN  KUCIOTHBIX
okcuaoB.  CepHass  KHCIIOTa, U3UYECKUue |

28 P . ¢ C . bu6mmoreka [JOK
XHMHYECKHE CBOKMCTBa, mpuMeHeHHe. Collm CepHOM

P P https://m.edsoo.ru/00adea28
KHUCJIOThI, KauyeCTBEHHAsl peakius Ha CyiIb(aT-HoH.
Haxoxnenue cepbl 1 €€ COeTMHEHU B PUPOJIE.
XUMUYECKUE  peakluu, JIeKallMe B OCHOBE
MPOMBIIICHHOTO  Croco0a  MOJyYeHHsS  CepHOM
29 P X Y P . bu6nmoreka [JOK
KHUCJIOThl. XHMHYECKOE 3arpsi3HEHUE OKpYKarolleH
P Py https://m.edsoo.ru/00adec8a
Cpensl  COCNMHEHUSMU  Cepbl, CIOCOOBI  €ro
MpeAOTBPALICHUS.
30 Brruncienne MaccoBOM 10JM  BBIXOJA MPOTYKTA bubmuotexa [JOK

peakmuu

https://m.edsoo.ru/00adec8a
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OOmast xapakTepUCTHKa 3JIEMEHTOB VA-rpynmsl.
OCOoOCHHOCTH ~ CTPOGHHSI  aTOMOB,  XapaKTEPHBIC

bubmuorexa [JOK

31 creneHu OKHCIEHHS. A30T, pacIpoCTpaHEHHE B
pactipoctp . https://m.edsoo0.ru/00adeeab
npupone, Qusndeckne M XMMHYECKHE CBOWCTBA.
KpyroBopot a3ora B mpupose.
AmMuak, ero Qgu3uyYeckue M XMMHYECKHE CBOWCTBA,
39 J— ¢ cnerte.  C bubnunoreka [JOK
noiaydeHune u mnpumeHeHue. Coilu aMMOHHA, UX
1 P . https://m.edso00.ru/00adf004
¢busnyeckre 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHUE.
HOT Ne 3-24-2022, 3-25-2022 Ilpaktryeckas padbora
33 Ne 3 mo teme «llomyuenue a pa a, u3yue pe ero bubamorexa IOK
o 3 mo Tem JTy4eHHE aMMHaKa, U HHE er
. i YA https://m.edso00.ru/00adf180
cBoiicTB. KauecTBeHHas peakiys Ha MOHBI aMMOHUS

34 A3oTHast kuciora, €€ (U3NYECKHEe M XHMHUYECKHE bubnuoreka [IOK
CBOWCTBa https://m.edso0.ru/00adf306
Hcnonp3oBaHne HHUTPATOB H COJIGH aMMOHHS B

35 KauecTBE MHHEpAJIbHbIX ya0OpeHuil. XuMudeckoe bubnuorexa [JOK
3arpsi3HCHUE OKPYXKAMOIICH Cpelbl COCTUHECHUSIMU https://m.edso0.ru/00adf518
a3oTa
®ocdop, amrorponHele Moaudpukauu  Qocdopa,

36 ¢usnyeckue W XUMHYeckue cBoiictBa.  Okcua bu6nuorexa [IOK
docoopa (V) u dochopHas kucnora, puzndeckue u https://m.edsoo.ru/00adf68a
XMMUYECKHE CBOWCTBA, OyYeHHE
Hcnonp3oBanne (hocdaroB B KaueCTBE MHHEPAITHHBIX

37 oOpeHuit 33.) % eHue OJTHOM ’ cpe bubamorexa IOK

I HUI. IpS3HEHU PUPOTHOMN TTbI

yAOPP P PP P https://m.edsoo.ru/00adfc20
dbocdharamu

OOmast xapakTepucTuka »sjaeMeHTOB |VA-rpynmsl.

OCOOEHHOCTH ~ CTPOEHHMsI  aTOMOB,  XapaKTEpHbIE

gqg | CTCMEHH  OKHMCICHHA. VYraepon, — aulOTpPOIIHBIE bubnuorexa [IOK
MOTUGUKAIMKM,  paclpoCTpaHEHHE B  IMPHPOJIE, https://m.edsoo.ru/00adfd9c
(dbU3MYecCKe W XWMHYECKHE CBOMCTBA. AJcCOpOIms.

Kpyrosopor yriepona B npupoze.
Oxcunpl yriepona, ux (U3MUECKUE U XHUMHUYECKHE
CBOWCTBa, JIeliCTBME Ha JKHUBbIE  OPIraHU3MBI,
qg |TOIYdeHHE M NPHUMCHEHHE. DKoJIoTHYeCKHe bubnuorexa [IOK

npoOJsieMbl, CBsi3aHHBIE ¢ okcuaoM yriaepona (1V),
TUMOTe3a  TJI00aTbHOTO  MOTEIUICHUS  KJIMMara,

MMapHUKOBBIN (D (PEKT.

https://m.edsoo.ru/00adfebe
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VYronpHas KucinoTa U €€ CONM, UX (QHU3UUYECKUE U 1 5
40 XHUMHYECKUE CBOWCTBA, IMOIYYCHHE W TNPUMEHEHHE. brbmiorexa LIOK
Hcnonws3oBanne kapOOHATOB B OBITY, MEAMIIMHE, hitps://m.eds00.ru/00ae006c
MIPOMBIIIIJICHHOCTH U CEITbCKOM XO3SMCTRBE.
NOT Ne 3-24-2022, 3-25-2022 IIpaktuueckas padora 1
A1 N 4 . P P bubmmorexa LIOK
o o TEeMeE OJy4eHHUe JIEKMCJIOTO Ta3a.
T E \ https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiys Ha kKapOOHAT-UOH
42 [lepBoHayallbHBIE  TOHATHS 00  OpPraHUYECKHX 1 bubmuoreka [JOK
BEILIECTBAX KaK O COCJAMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
IIpupomHble HCTOYHHUKHA VIVIEBOIOPOLOB, IIPOAYKTEI 1
43 PHp 5 4 P 6p Y bu6mmoreka [IOK
X  1epepaboTKH,  HX Olb B BIT 5
Pep P Y https://m.edso00.ru/00ae054e
MIPOMBIIIIICHHOCTH.
44 Tloustne O OHOJIOTMYECKH BaXKHBIX BEIIECTBAX: 1 bu6mmoreka [JOK
KHUpax, Oelkax, yriieBoJaXx — M HX POJIU B JKU3HU https://lesson.edu.ru/lesson/
yenoBeka. MaTtepuanbHOE €JUHCTBO OPraHUYECKUX U cfo9b895b-ceca-4c46-9fd9o-
HEOPraHUYECKHX COCAMHCHHH. 3d5ad2a3a8a2?backUrl=%
2F04%2F09
Kpemnunii, ero ¢pusudyeckue u XMMHUUECKHE CBOWCTBA, 1
nonyuyeHue U npumeHeHue. CoelMHEHUs KPEMHHUS B
npupoae. OO01Ie nIpeacTaBiIeHus 00 OKCUIE KPEMHUS
IV) um xpemuumeBoii kwuciore. CHIHMKATBl, HX
45 (V) P 5 bu6mmoreka [JOK
HCIIOIL30BaHUE B BITY, B IPOMBIIUIEHHOCTH.
. y p https://m.edso0.ru/00ae080a
Baxuelime crpoWTenbHBICE MaTepHANIbl: KepaMUKa,
CTEKJIO, IIeMEeHT, OeToH, xene300eToH. I[Ipobiemsr
0€e301acHOro MCIIOJIb30BaHUs CTPOUTENBbHBIX
MaTEpHUAaJIOB B MIOBCEAHCBHON KU3HU
46 O6oOmmene W cuCTeMaTH3alKs 3HAHUKH TI0 TeMe 1 bubmuoreka [JOK
«BaxHelIe HeMeTaluIbl 1 UX COEIUHEHUS) https://m.edso0.ru/00ae0bf2
47 KontponpHast padora Ne2 mo Tteme «BaxHeiimue 1 bubmuoreka [JOK
HEMETAJUIBI U UX COEIUHEHU» https://m.edso0.ru/00ae0el18
Pazgen 3. Merasuibl u ux coeqnnennsi (19 yacon)
Pabora Han ommbOkamMu KOHTpoOJbHOM paboTel No 2. 1
OOmast xapakTepUCTHKAa XUMHYECKUX DIEMEHTOB —
P P bubnmoreka [JOK
48 | MetamnoB. MeTamauuecKkass CBSI3b M MeTalUIHYecKas

KpUCTaJUIMYeCcKast pemérka. POU3HYEeCKHe CBOMCTBA
METAJIOB

https://m.edsoo0.ru/00ael103e
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49

50

XUMHUYECKHUE CBOMCTBA METaJIIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPSHDKEHUH METaIJIOB

O6mue crnocoObl monmydeHuss MeTawioB. CIUTaBbl.
BbruricieHuss Mo ypaBHEHHSM XHMHUYCCKHX PEaKIlui,
€CJIM OJTUH U3 PEarcHTOB COJCPIKUT MPUMECH

bubmuoreka [JOK
https://m.edso0.ru/00ae1156

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156

o1

[loHATHE O KOPPO3MM METANIOB, OCHOBHBIE CIOCOOBI
3aIUATHI UX OT KOPPO3HH.

bu6mmoreka [JOK
https://m.edso0.ru/00ae1278

52
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[Ilesmounsle MeTauibl: nonoxkeHue B [lepuoanueckont
cucteMe xumudeckux asnemeHToB . 1. Menjeneena,
CTPOCHHE MX AaTOMOB, HAaXOXIEHUE B IPUPOIE.
dusnyeckue U XMMHUYECKHE CBOMCTBA

OKCI/II[LI U THAPOKCUIbI HATPUSA U KaJIUs. HpI/IMeHCHI/IC
MCJIOYHBIX MCTAIJIOB U UX COGI[PIH@HPIﬁ.

bu6mmoreka [IOK
https://m.edso0.ru/00ael14b?2

bubmuoreka [JOK
https://m.edso0.ru/00ael14bh?2

54

55

[IlenmoyHO3eMeENbHBIC METAUIBI MarHUd W KaJbIIUM:
nojoxxeHue B llepuoguyeckor CUCTEME XUMHUYECKHX
anemeHntoB [[. 1. MeHneneeBa, cTpoeHUE UX aTOMOB,
HAaXO0XJeHUE B npupoje. OU3NYECKUe U XUMHUUYECKUE
CBOICTBA MarHus M KaJbIIHS.

Baxuelmne coenuHeHns Kaablusd. JKECTKOCTH BOIBI
U CIIOCOOBI €€ yCTpaHEHUs!

bub6mmoreka [IOK
https://m.edso0.ru/00ae15e8

bu6mmoreka [JOK
https://m.edso0.ru/00ae15e8

56

57

NOT Ne 3-24-2022, 3-25-2022 Tlpaktudeckas padora
Ne 5 mo Teme '")KEcTkOCThb BOABI M METOIBI €€
ycTpaHeHus"

Amomunuil: nonoxenue B Ilepuonunueckoit cucreme
xuMHuueckux 3yemeHToB /. 1. MenneneeBa, crpoeHue
aToMa, HaxoxiaeHue B mnpupone. dDusnueckue u
XMMHYECKHE CBOMCTBA AJIFOMUHMSL.

bu6mmoreka [IOK
https://m.edso0.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

58

59

60

AMdoTepHble CBOICTBa OKCHAA U THAPOKCHIA
AITFOMUHUSL.

NOT Ne 3-24-2022, 3-25-2022 Tpaktudeckas pabora
Ne 6 «M3yuyenne aM(OTEpHBIX CBOWMCTB THAPOKCHIA
ATIOMHUHHUS U THAPOKCHUIA ITUHKA»

Kenezo: mnonoxenue B llepuoguueckoit cucreme
xuMHu4ueckux sremeHToB . 1. MenneneeBa, ctpoeHue
aToMa, HaxoXXJIeHue B Tmpupone. Dusnueckwe u

bu6mmorexa [IOK
https://m.edso0.ru/00aelc64

bu6nmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edso0.ru/00ae1d86
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XMMHUYECKHE CBOMCTBA JKeJie3a.

61 Oxkcuapl, ruapokcuasl U conu xkenesa (I) u xenesa 1 bubmmoreka [JOK
(I), ux cocras, CBOWCTBA U MOJIyYCHHUE. https://m.edsoo.ru/00ae35e6
NOT Ne 3-24-2022, 3-25-2022 IIpaktuueckas padora 1
62 Ne 7. Pemmerie . . p P ere bu6mmoreka [JOK
o 7. Pemrenne 3KCHEpUMEHTAIBHBIX 3aad II0 TEM
. P s https://m.edso0.ru/00ae3de8
«BaxkHemme MeTaIbl 1 UX COSTUHEHUS
63 OO0o0meHne u cuUcTeMaTu3alus 3HAHWK 10 TeMe 1 bubnmoreka [JOK
«BaKHEUIIIME METAIUIbI M UX COCIUHEHUSD) https://m.edso0.ru/00ae0dOa
Beruncnenus mo ypaBHCHHSM XUMHYECKUX PEaKIIHM, 1
64 €CIM OJUH W3 PEarcHTOB JaH B H30BITKE HJIH bu6mmoreka [JOK
COIEPKUT IPUMECH. BBIUHCIEHHS MaCCOBOH JIOJIH https://m.edso0.ru/00ae1750
BBIX0JIa MPOJIYKTa PEaAKIIUU
65 O6oOmenne W cucTeMaTU3alus 3HAHUHA 3a Kypc 1 bubnuorexa [JOK
XuMuHn 9 Kacca https://m.edso0.ru/00ae0dOa
66 HtoroBass KoHTpoJpHAs paboTa MO XMMHUHU 3a Kypc 9 1
Kjacca
Pasznen 4. Xumus u okpyxaromas cpeaa (2 yaca)
PabGota Hax ommOKaMH MTOTOBOW KOHTPOJIBHOM 1
67 pabotel. O60OOIIEeHHEe U cHUCTeMaTH3allusl 3HAHUU 3a bu6mmoreka [JOK
Kypc xumun 9 kiacca. BemrectBa m Martepuaibl B https://m.edsoo.ru/00adb33c
MOBCETHEBHOM KM3HH YeJIOBEKa
1 bu6mmoreka [IOK
68 XHUMUYECKOE 3arpsI3HEHUE OKpYKaromen cpeanl. Poib https://m.eds00.ru/00ae3f50

XUMHHU B pCHICHUHN SKOJIOTHICCKUX HpO6J'IeM

Hroro: 68 yacos

https://m.edso0.ru/00ae4270
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